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INTRODUCTION 


The insect familv Chironomidae (Diptera) comprises large numbers of species whose 
larvae breed in all tvpes of land water, and much attention has been paid recentiv bv 
environmental biologists to the role plaved bv the larvae as algae and debris eaters, and 
their use as biological indicators of the degree of water pollution. However, practically no 
significant studies have been made in Japan and neighboring regions on relationship 
between the chironomid species and the degree of eutrophication of lakes and rivers, 
mainly because of the difficulty in the taxonomy of this group of insects. 

The present project was conducted as a “Special Study on Eutrophication of Land 
Water” of NIES, and also as a contribution to “Studies on the Effects of Human Activity 
on the Ecosystem of'the Tama River” being conducted by Prof. Keizo Kamiyama and 
associates under the Special Research Grant of Environmental Sciencés, Ministry of 
Education, Culture and Science. The study sites were selected along the Minamiasakawa 
River, a tributary of Tama, where Ogura (1978) and colaborators had conducted compre- 
hensive surveys of water quality at monthly intervals for a period of over one year (see 
Fig. 1 and Table 2). Sample materials were collected on 17 August 1979 from the river- 
bed, reared in the laboratory to recover pupae and adults. Identification of chironomids 
was made by adult males as a rule. The results are being compiled in a series of 4 papers, 
(1) the distribution of Chironominae species in relation to the degree of pollution with 
sewage water, (2) morphological description of adults and pupae of the Chironominae 
species reared, (3) the distribution of chironomids other than Chironominae (mainly 
Orthocladiinae and Tanypodinae) in the same sample sites, and (4) their morphological 
description. Quantitative collection of larvae at each sample site was also conducted, and 
the results will be reported separately. For the results, about 40 species were recovered 
from these samples, and many of them were found to be new species or new records from 
this region, and their distribution was shown to correlate highly with the degree of pollu- 
tion due to sewage water. 


MATERIALS AND METHODS 


As stated previously, most of the specimens studied were collected on 17 August 
1979, from the river-bed of the Minamiasakawa River, at 6 stations selected at about 
2 km intervals from Station No. 1, which is practically a non-polluted mountain stream, 
to Station No. 6, where the river runs through the downtown of Hachioji City and 
the water is highly eutrophic, being largely composed of untreated sewage water dis- 
charged from houses directly into the river. The pieces of stones, sands and algae 
collected at each station were transported to the laboratory in Tsukuba by car, and 
transferred into transparent plastic containers 25 cm in diameter and 12 cm in height. 
The containers were filled with well water to about 5 cm level and air bubbles were 
introduced continuously from the bottom of the containers with a compressor. The 
containers were further covered with nylon net and rubber band, and kept in rooms 
regulated at about 23 C under natural or artificial illumination. Adult chironomids which 
emerged from the samples were found mostly under the nylon net, or on the plastic wall, 


sometimes sitting or drawned on the water surface, and were collected with a vacuum 
tube every day during the first two weeks, and later every 3 days as a rule, Pupal or larval 
exuviae were collected with forceps as much as possible. A part of larvae found in these 
samples were collected and mounted on slides. Emergence of adult chironomids from 
these samples usually continued over a period of about 2 months, and small amounts of 
larval food was provided during this period, usually once a week. 

Methods for preservation and mounting of adult, pupal and larval specimens were the 
same as reported in previous papers (Sasa, 1968, 1969). For detailed examination of the 
morphological characteristics, wings of adults were first cut off with fine forceps and 
mounted dry under a narrow cover-glass, and the rest of the body parts were boiled in 
10% KOH solution, washed in water and mounted in gum-chloral solution after dissec- 
tion, The gum-chloral solution was prepared by dissolving 30 g of chloral hydrate and 8 g 
of gum arabic in a mixture of 1 ml of acetic acid glacial, 3 ml of glycerin, and 10 ml of 
distilled water. Part of the adults were preserved dry on triangular cards mounted on pin, 
or in glass vials, or in 70% alcohol. Specimens of pupae, larvae, and their exuviae were 
either mounted in gum-chloral, or preserved in 70% ethyl alcohol containing 10% 
glycerin. 

Specimens were drawn by the author using Abbe's microdrawing apparatus with a 
compound microscope. The nomenclature of body parts and methods for standard 
measurements are almost the same as used in the previous papers (Sasa, 1978, 1979), and 
mostly followed those used by Pinder (1978) for the British Chironomidae. 


RESULTS 


The species and numbers of Chironominae recovered from the bottom samples 
collected at 5 stations of the Minamiasakawa River are as shown in Table 1. The samples 
collected at Station No. 4 were very poor and Chironominae species were not recovered. 
It is seen from this table that species No. 1, No. 2, No. 3, No. 7, No. 14 and No. 15 are 
found only at Station No. 1 (the uppermost part of the river), or at Stations No. 1 and 
No. 2, where the water is practically unpolluted. On the other hand, species No. 19 and 
20 were found only at Station No. 6, where the water is most eutrophic with sewage 
water. Species No. 9, 10, 11, 13 and 16 were found mainly at Station No. 3, where the 
water showed a medium degree of eutrophication. It was interesting that Species No. 6 
were found in large numbers at Station 5 only. From such a characteristic distribution 
pattern for each species in relation to the degree of pollution, we consider that chirono- 
mids can possibly be used as indicators of eutrophication of river waters when additional 
information is accumulated by repeated surveys of this and other river systems. The 
degree of eutrophication of the water at each station is shown in Table 2, which is guoted 
from a report by Ogura (1978). 


Fig. 1. The Minamiasakawa River, and the sites of collection of chironomid samples 
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Table 1. 


Numbers of adult chironomids recovered from bottom samples collected at each station 
of the Minamiasakawa River, August 1979, (M: male; F: female) 


————— ——— a ee 
Station of collection 
Species No.1 No. 2 No. 3 No, 5 No. 6 
M F M E M F M E M F 


1. Micropsectra 
tamaprima 1 1 2 
2. Rheotanytarsus 
tamasecundus 3 2 
3. Rheotanytarsus 
tamatertius ` 2 2 
4. Rheotanytarsüs 
tamaquartus 16 $ 
5. Rheotanytarsus - 
tamaquintus 9 7 4 
6. Rheotanytarsus 
kyotoensis 203 209 


7. Tanytarsus 
tamaseptimus 3 
. Tanytarsus 
tamaoctavus 2 4 2 
. Tanytarsus 
tamanonus ^ 1 
10. Tanytarsus ` 
tamadecimus 1 
11. Tanytarsus 
tamaundecimus 2 1 
12. Tanptarsus 
oyamai 3 


со 


© 


13. Microtendipes 
britteni 1 1 17 
14. Polypedilum 
takaoense 1 1 
15. Polypedilum 
unifascium 9 3 3 2 
16. Polypedilum 
asakawaense 3 2 
17. Polypedilum 
tamagoryoense 2 1 
18. Polypedilum 
ureshinoense 3 1 16 16 


19. Chironomus 

kiiensis 15 12 
20. Chironomus 

yoshimatsui 55 55 


Station 

Time 

TA 'C 

Tw °C 

pH 

EC gu/em 

DO mi/i 

(2) 

SS mg/l 

DOC mg/l 

TOC mg/i 

T-CO2-C mg/l 
‚ TPagat/i 

TDP ug аі 

RP ug аіл 

NH4-N неа 

NO2-N pg at/l 

NO3-N ир at/l 

SiO2-si mg/l 

Cl mg/l 

Flux m3/sec 


Table 2. 
Results of analysis of water quality at 6 stations of the Minamiasakawa River 


reported by Ogura (1978)*. 


Date of collection of water: 26 May 1977 (Thursday). 


No. 1 


10:50 
16.8 
12.8 
6.3 
66 
6.81 
(91) 
0.51 
6.2 
0.54 
0.32 
0.0 
0.0 
83.5 


72 
2.9 


0.0011 


No. 2 
11:25 


16.6 
12.8 
6.7 
147 
7.05 
(65) 


0.66 
0.52 
0.0 
0.08 
90.0 
8.3 
3.2 


0.0033 


No.3 


12:05 
19.5 
16.5 
6.5 
170 
734 
(107) 
29 
422 
4.80 
6.3 
51 
49 
33 
0.0 
0.86 
113 
8.0 
79 
0.21 


No. 4 


13:10 
20.5 
20.3 

8.5 

176 

7.97 
(125) 
49 
3.67 
4.50 
3.8 
129 
12.6 
8.9 
0.0 
5.4 
86.7 
7.3 
8.9 
0.16 


No. 5 
14:45 


20.3 
22.6 
13 
384 
4.10 
(67) 
13.5 
8.33 


11.7 
250 
22.5 
14.7 
200 
10.4 
62.9 
7.5 
28.6 
0.28 


No.6 


15:20 
20.1 
218 

14 

352 

7.08 
(114) 
31.5 

8.50 
10.9 
12.6 
28.8 
22.5 
16.4 

222 
114 
67.8 

6.1 
29.2 
0.48 


* Quoted from “The effects of human activity on the ecosystem of the Tama River” 
(B11-R12-12, Kankyokagaku Kenkvuhokokushu), p. 37, 1978. 
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ж М: male adult; F: female adult; P: pupa; L: larva 


INTRODUCTION 


AS stated in the previous paper, a total of 20 species of the sub-family Chironominae 
have been recovered from sample materials collected at 6 stations of the Minamiasakawa 
River. It is extremely interesting that, with the exception of one species, which was 
tentativelv identified as Microtendipes britteni (Edwards, 1929), because the morpho- 
logical features mostly coincided with that described by Edwards (1929) and Pinder 
(1978), all the Chironominae found in this river were species indigenous to Japan, and 14 
among them are reported as new species. This paper contains descriptions of 17 species of 
adult males, 15 species of female adults, 13 species of pupae, and 2 species of larvae, as 
shown in the contents. We have additional samples of adults, pupae and larvae collected 
from the same river, but these will be described later. The adults and immature stages of 3 
other species among them, i.e., Tanytarsus oyamai Sasa, 1979, Chironomus: kiiensis 
Tokunaga, 1936, and Chironomus yoshimatsui Martin et Sublette, 1972, were described 
in the previous papers of Sasa (1978, 1979). The nomenclature and abbreviations used in 
this paper are the same as those of previous papers, and those used by most European or 
American workers. The followings are explanations of abbreviations used in the text. 


AR (antennal ratio): the ratio obtained by dividing the length of the last antennal 
segment with the combined length of all the preceding flagellar segments. 


BR (beard ratio): length of the longest seta on tarsus I divided by the diameter of the 
segment from which it arises; fBR for the front leg, mBR for the middle leg, and ABR 
for the hind leg. 


ER (eye ratio): distance between two eyes divided by the height of the eye. 


LR (leg ratio): length of tarsus I divided by length of tibia; fLR for the front leg, 
mLR for the middle leg, ALR for the hind leg. 
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DESCRIPTION OF SPECIES 


1, TANITARSINI 
(1) Micropsectra tamaprima, sp. nov. 


Materials studied, Holotvpe: a male (A 43:21), emerged on 20 August from a bottom 
sample collected at Station No. 1 of the Minamiasakawa River, 17 August. 

Paratvpes: a male (A 43:22), same data; 3 females, emerged on 20 August (A 43:23), 
11 September (A 43:24) and 20 September (fixed on pin), from samples collected at 
Station No. 2; 2 pupal exuviae (A 43:25, 26) associated with the females. 

Male. (Plate 1,2). Very small as a Microspectra, body length 2.82 and 2.84 mm, wing 
length 1.64 and 1.67 mm. Color almost uniformly pale yellow, scutal stripes reddish 
yellow. Antennal flagellum 13 segmented, AR 0.90. Palp 4 segmented (63, 145, 130, 265 
microns). Eyes with microtrichiae along the inner margin, with a long dorsomedian 
projection, ER 0.44. Frontal tubercles absent. Supraorbital setae 12 on each side. Clypeal 
setae 15. Scutum with 20 dorsomedian setae, 12 dorsolateral setae on each side, and 3 
supra-alar setae on each side; scutellum with 8 setae in a transverse row (Fig. l-A). Wing 
as in Fig. 1-C and Table 1-1. Squama bare, anal lobe flat. Wing membrane with numerous 
macrotrichiae almost all over the surface. fCu almost under r-m. Relative length of leg 
segments as in Table 2-1. fLR 2.11. Front tibia with a sharply pointed and a flat terminal 
scales (Fig. 1-F). Terminal comb scales of middle and hind tibiae contiguous and without 
spurs (Figs. 1-G, H). All legs with long hairs, (ВЕ 3.7, mBR 5.4, and hBR 7 6. Pulvilli 
absent (Fig. 1-E). A 

` Hypopygium as in Figs. 2-A, B. Anal point parallel-sided, with rounded apex, and 

without spine groups; ninth tergite with 5 short hairs behind anal point and a pair of 
small triangular tubercles on the anterior margin (Fig. 2-C). Bands of ninth tergite 
separated in the middle. Appendage 1 (Figs. 2-F, G) egg-shaped, 68 microns long and 38 
microns wide, with 2 or 3 hairs along the inner margin and with 6 hairs on the dorsal 
surface, with a long hair and numerous microtrichiae on the ventral side near base of 
appendage l-a. Appendage l-a knife-like, extending slightly beyond posterior margin 
of appendage 1. Appendage 2 (Figs. 2-D, E) long and slender, not swollen apically, with 
14 apico-dorsal recurved setae, 2 caudally directed apical setae, and numerous micro- 
trichiae almost all over the surface. Appendage 2-a 55 microns long, with spoon-like setae 
on the dorso-apical area, and simple, sharply pointed setae on the ventral and inner 
surface. Gonocoxite with concave inner margin and sharply pointed apex. 

Female. (Plate 1). Wing length 1.74 and 1.84 mm. Coloration as in the male but 
generally darker, ground color of scutum yellow, scutal stripes reddish brown, femora and 
tibiae brownish yellow, tarsi yellow, abdomen green. Palp 4 segmented (39, 135, 128, 
239 microns), Antenna 6 segmented (72, 116, 84, 94, 80, 116 microns), with a sub- 
terminal seta 155 microns long. Eyes with a long dorsomedian projection, ER 0.46 and 
0.56, with microtrichiae along the inner margin. Supraorbital setae 10 on each side, 
clypeal setae 22. Scutum with 18 dorsomedian setae, 18 - 20 dorsolateral setae, and 3 or 
4 supra-alar setae. Scutellum with 8 setae. Wing venation as in Fig. 1-1 and Table 1-1. 
Wing membrane with“ numerous macrotrichiae on the entire surface. {Си under rm. 
Squama bare. Relative length of leg segments as in Table 2-1. fLR 2.19. Front tibia with a 


narrow and pointed terminal scale as well as flat and rounded terminal scale (Fig. 1-L). 
Terminal comb scales of middle and hind tibiae contiguous and without spur (Figs. 1-M, 
N). Middle tarsus I with a row of specialized short (about 15 microns long) and erect 
setae along the anterior margin of the distal two thirds of the segment (Fig. l-I). Pulvilli 
absent. Cercus and spermatheca Figs. 1-J, К. 

Pupa. (Plate 3). Two female pupal exuviae were available for this study. Length of 
abdomen 3.08 and 3.03 mm. Thoracic respiratorv organs tube-like, tapering towards 
apex, 0.53 mm long (including terminal seta), with numerous long and needle-like hairs 
“excepting the basal portion (Fig. 3-A). Distribution of spines, spinules and hairs on 
abdominal tergites as in Figs. 3-B, C. Tergite II with a large central spinose area (spines are 
all verv small; Il-c), and a caudal transverse row of brown, recurved spines (each about 15 
microns long, total number 98 and 105; Il-d). Tergite III with a pair of spinose areas, 
which are united in the oral part by a spinulous zone; the spines in the inner and caudal 
corner of the spinose areas are long and sharply pointed, the longest one being 50 microns 
long, while they gradually decrease in size towards the lateral and oral sides (IIl-c). 
Tergites IV and V with a pair of well defined pigmented spine patches in the oral one 
third, which extend to a pair of spinose areas in the caudal side (TV-a and V-a). Tergites 
VI to VIII each with a pair of spinulous areas. Caudolateral scales of segment VIII with 3 
marginal teeth (Figs. 3-D, E). The numbers of lateral hairs are 3 pairsin segments II to V, 
4 pairs in segment VI and VII, and 5 pairs in VIII; the first and third pairs on segment IV 
and all lateral hairs on segments V to VIII are long and filamentous. Anal segment with a 
pair of long filamentous hairs on the dorsal side, and anal fins are each fringed with 40 
long filamentous hairs (also see Table 3-1). 

Discussion. This species is unique as a member of Micropsectra in that the body is 
very small, body color is largely yellow, and it has a relatively small AR value of 0.9 and a 
high LR value of 2.1. Among the known groups of this genus, it is, therefore, most 
closely related to the attenuata group of Reiss (1969), but differs from all of the five 
known species in the shape of appendage 1 (egg-shaped in this species, apically slender 
and pointed in the attenuata group). Tokunaga (1938, 1940) described a total of 5 
species of Micropsectra from Japan, and the present species is closest to Micropsectra 
daisenensis (Tokunaga) in the body coloration and the structure of male hypopygium, 
but these again differ essentially in the body size, in the size of appendage l-a (much 
longer in the present species), in the characteristics of setae on appendage 2-a, and in the 
presence of Jong beards on legs in the present species, 

Pupa of this species has thoracic respiratory organs typical of the genus Micropsectra, 
i.e., long, tube-like and bear numerous long, needle-like hairs. The shape and structure of 
spinose and spinulous areas on abdominal tergites of the present species is similar to that 
of the M. attenuata group described by Reiss (1969). The difference in the number of 
spines on caudolateral scales of segment VIII (3 in this species, 4-7 in the attenuata 
group) is probably significant. 
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(2) Rheotanytarsus tamasecundus, sp. nov. 


Materials studied. All the specimens studied here were collected at Station No. 1 of 
the Minamiasakawa River, 17 August 1979, and reared in the laboratory. Holotype: a 
male, emerged on 20 August, mounted in gum-chloral (No. A 43:01); Paratypes: two 
males (A 43:02, 03), emerged on 18 August, and a male (A 43:04), emerged on 22 
August, all mounted in gum-chloral together with the associated pupal exuviae; 2 females 
(A 43:06, 07), emerged on 18 August, mounted in gum-chloral together with the pupal 
exuviae. 

Male. (Plates 4, 5). Color almost uniformly pale yellow. Body length 1.60-1.82 mm 
(1.74 mm in average of 4). Wing length 1.05-1.07 mm (1.06 mm in average of 3). 
Antennal flagelum 13 segmented, the last segment unusually short, AR only 0.15-0.18 
(0.17 in average of 4, Fig. 4-E). Palp 4 segmented (27, 56, 80, 145 microns). Frontal 
tubercles absent. Eyes with a long dorsomedial projection, ER 0.21; inner margin of eyes 
bears numerous microtrichiae. Clypeal hairs 14. Supraorbital hairs 8 on each side. Scutal 
stripes faint, scutum with 12 dorsomedian setae, 12 dorsolateral setae on each side, and 
one supra-alar seta on each side (Fig. 4-B). Scutellum with 6 setae. Wing venation as in 
Fig. 4-A and Table 1-2. Wing membrane with numerous macrotrichiae all over. R 243 not 
recognizable. fCu much beyond r-m. Relative length of leg segments as in Table 2-2. П.К 
2.17. fBR 3.14. Front tibia with a long, slender and sharply pointed apical scale (Fig. 
4-F). Middle and hind tibiae with two terminal comb scales which are clearly separated 
and both bearing a long spur (Fig. 4-G). Pulvilli absent. 

Hypopygium as in Figs. 5-A, B. Anal point bare, without spine groups, and with lateral 
tidges (Fig. S-C). Appendage 1 34 microns long and 19 microns wide, apically rounded 
and without beak-like inner projections, with 1 long basal seta, 3 inner and 3 apical setae 
(Fig. 5-C). Appendage l-a absent. Appendage 2 about 52 microns long, slightly expanded 
apically, with 14 recurved setae and two caudally directed setae (Fig. S-E). Appendage 2-a 
with a basal group of short and simple setae, and an apical group of extremely long and 
flattened setae, the latter reach far beyond tip of appendage 2 and to almost the tip of 
gonostylus (Fig. S-E). Gonostvlus rather abruptly narrowed distally, and with two rows 
of long setae along the inner margin. 

Female, (Plate 4). One specimen was identified as a female of this species by the 
associated pupal skin. Color almost uniformly pale yellow. Body length 1.74 mm, wing 
length 1.26 mm. Antenna 6 segmented (including pedicel; 43, 75, 41, 48, 46, 65 mic- 
rons), the last segment shoster than the second, with 3 subapical setae, and darker in 
color than the rest segments (Fig. 4-D). Palp as in Fig. 4-C. fER 0.47 (larger than in the 
male, as the dorsomedial projection is shorter). Clypeus with 20 setae. Supraorbital setae 
8 on each side. Scutum with 12 dorsomedian setae, 11 dorsolateral setae and one supra- 
alar seta on each side; scutellum with 6 setae (Fig. 4-B). Wing venation similar in the male, 
as in Fig. 4-A and Table 1-2). Relative length of leg segments in Table 2-2; fLR 2.12. 
Cercus and spermathecae in Figs. 4-H, 1. 

Pupa. (Plate 5). Length of abdomen 1.68 mm in a male pupal skin and 1.72 mm ina 
female pupal skin. Thoracic respiratory organs (Fig. 6-B) horn-like, 0.38-0.43 mm long, 
curved rectangularly in about the middle, widest at near the base and tapering from about 
the middle towards the sharply pointed apex, with minute spinules on the distal half. 
Distribution of spiñes, spinules and hairs on abdominal tergites as in Fig. 6-B. Tergite II 
with a pair of small proximal spine patches (Il-a) each composed of some 22 spines, a pair 
of small distal spine groups (П-с) composed of 3 or 4 large blunt spines and several small 


spinules, and a transverse row of about 30 dark, recurved spines (each about 8 microns 
long) along the caudal margin (Il-d). Tergites Ш and IV with a pair of proxima] spine 
patches (Ill-a and IV-a) and a central spinulous zone. Tergites V and VI without spine 
patches and with a pair of central spinulous zones. Tergites VII, VIII and IX without 
spines and spinules, Abdominal segments II to V with 3 pairs of lateral hairs, segments VI 
and VII with 4 pairs, and VIII with 5 pairs of lateral hairs; those on segments II and III as 
well as the oral two pairs on IV are short and simple, while the rest more caudallv located 
pairs are long and filamentous (Table 3-2). Caudolateral scales on VIII with a short and 
simple spine (Fig. 6-D). Anal lobes are fringed with 25-28 long filamentous hairs, and 
with a pair of simple hairs about 15 microns long (Fig. 6-E). Abdominal segments of 
pupal exuviae are only slightly pigmented along the lateral margins. 

Discussion. Morphological characteristics of male and pupa of the present species 
indicate that it belongs to genus Rheotanytarsus Bause, 1913, of Tanytarsus in wider 
sense, as defined in details by Lehmann (1970). The strucutre of male hypopygium, 
especially the presence of extremely long apical hairs on appendage 2-а, indicates that this 
species is closely related to the European species Rheotanytarsus distinctissimus 
(Brundin, 1947). It was confirmed that the characteristics of Tanytarsus Type II pupa of 
Bause (1913), i.e., the the presence of 3 or 4 blunt spines on distal part of abdominal 
tergite II, and the absence of spine patches on tergite V, can be applied to this group. This 
species differs from the two already described Rheotanytarsus species from Japan as well 
as those described from the Orient in the structure of male hypopygium, and from Rh. 
distinctissimum by the remarkable difference in the male antennal ratio (less than 0.2 in 
this species, 0.4 or higher in the European species). 


(3) Rheotanytarsus tamatertius, sp. nov. 


Materials studied. Two males (No. A 43:31, 32), emerged on 20 August 1979 from 
samples collected at Station No. 1 of the Minamiasakawa River, 17 August. Two pupal 
exuviae found on water surface of the same rearing tub on the same date (A 43:33). 
Another two males (A 43:34, 35), emerged also on 20 August, from a sample collected at 
Station No. 2 on the same date. 

Male. (Plate 7, 8). Body coloration almost uniformly greenish yellow. Body length 
1,70-2,11 mm. Wing length 1.18-1.26 mm. Antennal flagellum 13 segmented, the last 
segment very short, 0.11-0.22 mm, AR 0.23, 0.24, 0.46, 0.53 (Fig. 7-A). Palp 4 seg- 
mented (31, 75, 94, 159 microns). Frontal tubercles absent. Eyes with a long dorsomedial 
projection, ER about 0.3; eyes with microtrichiae along the inner margin (Fig. 7-B). 
Supraorbital setae 8 on eacu side. Clypeal setae 15-19. 

Scutum with 12 dorsomedian setae, 10 dorsolateral setae and one supra-alar seta on 
each side; scutellum with 6 setae (Fig. 7-F). Wing membrane with macrotrichiae on the 
apical parts, basal portion of wing rather sparsely setigeous (Fig, 7-G). Squama bare. Wing 
venation as in Fig. 7-G and Table 1-3, fCu much beyond r-m. Relative length of leg seg- 
ments as in Table 2-3. fLR 2.1-2.4. Front tibia with a sharply pointed apical scale (Fig. 
7-C). Terminal comb scales of middle and hind tibiae widely separated, and each with a 
long spur (Figs. 7-D, E).. 

Hypopygium as in Figs. 8-A, B, Anal point slender, roughly parallel-sided, apex 
rounded, with lateral ridges but without spine clusters. Ninth tergite with two long hairs 


at the base of anal point. Bands of ninth tergite separated in the middle (Fig. 8-F). 
Appendage 1 thumb-like, with rounded margin, and bears 2 or 3 setae on the inner 
margin, 5 or 6 setae on the dorsal surface, and one long seta on the ventral surface near 
the base (Figs. 8-D, E). Appendage 2 apically expanded, with 11 recurved setae and 2 
caudally directed setae in the apical portion. Appendage 2-a relatively short and highly 
twisted, not reaching beyond tip of appendage 1, with about 10 stout and sharply 
pointed basal setae, and the distal lamellae which are separated into several flat and 
narrow lobes (Figs. 8-б, H). Gonocoxite as in Fig. 8-С, abruptly narrowed at about apical 
one third as in most other Rheotanytarsus males. 

Pupa. (Plate 9). Length of abdomen 2.03 in one specimen and 1.97 mm in another. 
Thoracic respiratory organs simple, tube-like and smoothly curved, 0.50-0.53 mm long, 
rather abruptly narrowed in about the middle and the distal half being filamentous; the 
surface is rough but devoid of hairs or spines (Fig. 9-A). Distribution of spines and 
spinules on abdominal tergites as in Figs. 9-B, C. Tergites II to V with a pair of sharply 
defined, oval and pigmented spine patches (Il-a to V-a). In addition, tergite II has a pair 
of distal spinose areas composed of some 20 very narrow spines (II-c), and a transverse 
row of some 30 dark spines each about 12 microns long. The central pairs of hairs on 
tergites IV and V are long and filamentous. Tergite V with spinulous areas lateral to the 
spine shields, and also in the caudolateral corners. Tergite VI without spines but with a 
pair of proximal spinulous areas and a pair of caudolateral spinulous areas. Tergite VII 
without spinose or spinulous areas. Tergites VIII and IX with a pair of small lateral 
spinulous areas. Segments 11 to V with 3 pairs of lateral hairs, and segments VI to VIII 
with 4 pairs of lateral hairs; the third pair of lateral hairs on segment IV as well as all 
those on segments V to VIII are long, filamentous swimming hairs. Caudolateral scales of 
segment VIII with a simple terminal spine (Fig. 9-D). Anal lobes fringed with 14-17 
(average 15.0) filamentous hairs, and bear a pair of simple hairs on the dorsal surface near 
the lateral margins (Fig. 9-E). Male genital sheaths produced conspicuously beyond 9th 
tergite. 

Discussion. The morphological characteristics of male and pupa of the present popu- 
lation are almost identical with those collected from running water in Kyoto and 
described in details by Tokunaga (1938) under the scientific name of Tanytarsus 
(Rheotanytarsus) pentapoda Kieffer. Especially noteworthy are the peculiar structures of 
anal point, appendages 2, 2-a and 1, and the shape of gonostylus. The values of AR and 
LR given by Tokunaga (0.68-0.72, and about 2.6, respectively) are both higher than in 
our specimens, but since both were very variable in our case, the differences could not be 
regarded as significant. 

More recently, Lehmann (1970) gave detailed accounts on the morphological 
characteristics of European species of the genus Rheotanytarsus Bause, 1913. According 
to this article, the present populations are essentially different from Rh. pentapoda 
Kieffer in the structure of appendage 2-a (this is much longer and not twisted in Rh. 
pentapoda), and key out to Rh. muscicola Kieffer, which also has a short and twisted 
appendage 2-a. However, the distal lamellae of RA. muscicola is a simple, broad and 
rounded lobe, while the present population bears narrow and pointed distal lamellae. In 
the pupa, the present species has a pair of well-defined spine patches on segmenis II to V 
(not on VI), but differs from the pupa of Rk. muscicola in that the spinulous area 
(chagreen) is absent on segments II, III and IV (Rh. muscicola has a pair of large 
chagreens on segments II to V which extend beyond the base of the first dorsal seta), and 
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also in that the present species has a pair of long and simple seta on the dorsal surface of 
anal lobes (this is absent in Rh, curticornis; the respiratory organ of the present species is 
simple, filamentous and with almost smooth surface, while that of Rh. curticornis has 
many spinules on the distal half. In the pupa, therefore, the present species is considered 
as being most closely related to Rh. curtistylus among the European Rheotanytarsus 
described by Lehmann (1970). 


(4) Rheotanytarsus tamaguartus, sp. nov. 


Materials studied. Holotype: a male (No. A 44:51), emerged on 20 August 1979, from 
a sample collected at Station N0. 2 of the Minamiasakawa River, 17 August. Paratypes: 
14 males and 5 females, all from Station No. 2, collected 17 August. 10 pupal exuviae 
associated with the adults. All mounted in gum-chloral (No. A 44:52). 

This species was found coexistence with the following species (Rh. tamaquintus), and 
both were quite similar in coloration and size, but males were separated by the antennal 
ratio and the structure of hypopygium, females by front leg ratio (fLR), and pupal 
exuviae by coloration (paler in the present species) and by the shape of spine patches on 
abdominal segments II-V. 

Male, (Plates 10, 11). Body length 2.09-2.33 mm (2.21 mm in average of 10). Wing 
length 1.29-1.46 mm (1.40 mm in average of 10). Body coloration uniformly greenish 
yellow. Antennal flagellum 13 segmented, AR 0.69-0.78 (0.75 in average of 10, 
significantly larger than in the next species). Palp 4 segmented (39, 84, 92, 154 microns). 
Frontal tubercles absent. Eyes with a long dorsomedial projection, ER 0.25-0.32, with 
microtrichiae along the inner margin. Supraorbital setae 7 or 8 on each side. Clypeal setae 
12-14. 

Scutum with 10-12 (most commonly 12) dorsomedian setae, 8-10 dorsolateral setae 
on each side, and 1 supra-alar seta on each side; scutellum with 6 setae (Fig. 10-D). Wing 
as in Fig. 10-A and Table 1-4. Sguama bare. Anal lobe flat. Wing membrane heavily 
haired, more hairly than in the next species, with macrotrichiae even in the basal portions 
of cells. R 1 and R 4+5 running close together, R 2+3 absent. fCu much beyond r-m. 
Relative length of leg segments as in Table 2-4. fLR 2.10-2.28 (2.19 in average of 8), 
mLR 0.60-0.64 (0.62 in average of 8), and hLR 0.69-0.76 (0.73 in average of 8). Femora, 
tibiae and tarsi I with relatively long beards, fBR 3.9, mBR 7.0, and hBR 5.9. Front tibia 
with a long and pointed terminal scale (Fig. 11-G). Terminal comb scales of middle and 
hind tibiae widely separated, and both with a long spur (Fig. 1 1-H). Pulvilli absent. 

Hypopygium as in Fig. 11-A, Anal point (Fig. 11-B) slender, parallel-sided and with 
rounded apex, hardly pigmented, and without spine groups and microtrichiae. Lateral 
ridges of anal point are posteriorly open, and the circular ridge as seen in the next species 
is absent. Anal tergite with $ or 6 short setae behind anal point, and several setae on both 
sides of anal point. Appendage 1 roughly egg-shaped but with a rectrangular projection on 
the inner side, about 44 microns long and 22 microns wide, with 2 setae on the inner 
margin, 4 or 5 setae on the lateral margin and dorsal side, and a long seta on the ventral 
side (Fig. 11-E). Appendage l-a absent. Appendage 2 apically expanded and stout, with 
about 12 setae subapically; appendage 2-a short and stout, subapical plate on the dorsal 
side being large and flat and with rounded margin, and with about 10 stout and simple 
setae on the ventral side (Figs. 11-C, D). Gonocoxite abruptly narrowed in apical one 
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third (Fig. 11-F). 

Female, (Plate 10). Female of this species was difficult to separate from those of 
other coexisting Rheotanytarsus species but the specimens examined here were 
tentatively identified so by wing length, leg ratio, and the density of hairs on wing. Body 
length 1.84-2.11 mm (2.04 mm in average of 5). Wing length 1.37-1.50 mm (1.45 mm in 
average of 5). Coloration as in the male, almost uniformly greenish yellow, scutal stripes 
hardly distinguishable. Antennal flagellum 5 segmented (92, 55, 70, 63, 72 microns), with 
about 5 subterminal sensory setae (Fig. 10-B). Palp 4 segmented (36, 111, 99, 195 mic- 
tons; Fig. 10-C). Frontal tubercles absent. Eyes kidney-shaped, dorsomedial projection 
shorter than in the male, ER 0.35-0.43, with microtrichiae along the inner margin. Supra- 
orbital setae 6-8 on each side. Clypeal setae 18-22. 

Scutum with 12-14 dorsomedian setae, 14-20 dorsolateral setae on each side, and 1 
supra-alar seta on each side. Scutellum with 6 setae (7 in one specimen), Wing as in Fig. 
10-A and Table 1-4. Wing membrane more hairy than in the following species, macro- 
trichiae densely distributed on almost all the wing surface, Relative length of leg segments 
as in Table 2-4. fLR 2.42-2.49 (2.45 in average of 5), higher than in the male, and also 
significantly higher than 2.00-2.06 of female of the next species. Cercus 34 microns long 
and 51 microns wide, with rounded posterior margin (Fig. 10-H). Spermathecae as in 

Fig. 10-6. 

Pupa. (Plate 12). Length of abdomen 1.95-2.42 mm (2.13 mm in average of 8, 
significantly longer than the preceding species). Thoracic respiratory organs 0,47-0.55 
mm long (0.51 mm in average of 8), filamentous and tapering towards apex, with a few 
fine spinules on the distal one third (Fig. 12-A). Distribution of spines, spinules and hairs 
on abdominal tergites as in Figs, 12-B, С. Tergites II-V with a pair of pigmented and well 
defined spine patches in the proximal part, and those on tergites IV and V accompany 
spinulous areas extending towards the caudal side (in the next species the spinulous areas 
extend towards the lateral side). Tergite VI with a pair of small spine patches, and 
diffuse spinulous areas in the middle. Tergites VIII and IX with a pair of lateral spinulous 
areas near the oral margin. Anal segment with a pair of long hairs on the dorsal side, and 
fringed with 17-21 long filamentous hairs. The numbers of lateral hairs are 3 pairs from 
segment II to V, and 4 pairs from VI to VIII; the third pair of segment V and all pairs of 
segments VI to VIII are long and filamentous (Table 3-4). 

Discussion. The present species is morphologically quite similar to the next species 
(Rh. tamaquintus), and since both species coexist in the same habitat, great care should 
be taken for the differentiation, In general, the present species is smaller in body size. In 
the male, antennal ratio is significantly greater in the present species, and the structure of 
basal portion of anal point (presence or absence of circular ridge at the base of anal point) 
is the most remarkable point for the differential diagnosis. In the female, the only 
characteristics which was found useful for differentiation is the leg ratio (LR) of front 
leg. The shape of cercus is probably different. The structure of pupa is also quite similar, 
but can be differentiated by the color of exuviae (darker in the next species), and by that 
the spine patches on tergites II to V are better defined in the next species (the borderline 
is more diffuse in the present species). The spinulous areas on tergites IV and V are on the 
lateral side of the spine patches in the next species, while they are on the caudal side in 
the present species. 

Among the European Rheotanytarsus described by Lehmann (1970), the present 
species is closest in structure of male hypopygium and pupal chaetotaxy to Rh. 


curtistylus (Goetghebuer, 1921); however, body coloration is quite different (thorax dark 
brown in Rh. curtistylus), AR is almost the same, LR much smaller in RA. curtistvlus 
(1.5.1.6), the shape of gonostylus is different (abruptly narrowed in the distal one third 
in the present species), and appendage 2-a is similar in structure but probably longer in 
curtistylus than in the present species. 


(5) Rheotanytarsus tamaquintus, sp. nov. 


Materials studied. 10 males, reared between 18 August and 29 August 1979, from 
bottom samples collected at Stations No. 2 and No. 3 of the Minamiasakawa River, 17 
August. 7 females, identified by structure of pupal exuviae, same data, 10 pupal exuviae, 
same data. 2 larval skin casts, associated with pupae and adult males. 

Male. (Plate 13, 14). Body length 1.82-1.95 mm (1.90 mm in average of 6). Wing 
length 1.11-1.22 mm (1.18 mm in average of 8). Coloration pale yellow or greenish 
yellow, scutal stripes hardly distinguishable. Antennal flagellum 13 segmented, AR 0.38- 
0.47 (0.42 in average of 8), significantly smaller than in the preceding species (Fig. 13-D). 
Palp 4 segmented (31, 70, 87, 145 microns). Eyes with a conspicuous dorsomedial projec- 
tion, ER 0.26-0.32; pubescent along the inner margin. Supraorbital setae 6-8 on one side. 
Clypeal setae 12-14. Frontal tubercles absent. 

Scutum with 14 or 15 dorsomedian setae, 8 or 9 dorsolateral setae on each side, and 1 
supra-alar seta on each side. Scutellum with 6 setae. Wing as in Fig. 13-A and Table 1-5. 
Macrotrichiae rather scantv, those in cell R-M and M-Cu are uniserial except for the 
marginal portions, basal part of cell Cu free from macrotrichiae. R 1 and R 4*5 running 
close together, R 2+3 absent. Relative length of leg segments as in Table 2-5. fLR 1.97- 
2.06 (2.01 in average of 8), mLR 0.56-0.61 (0.58 in average of 8), and hLR 0.67-0.71 
(0.69 in average of 8), Front tibia with a long and sharply pointed terminal scale (Fig. 
14-H). Terminal comb scales of middle and hind tibiae separated, and both with a long 
spur (Fig. 14-1). fBR 2.0, mBR 3.6, and hBR 2.1. Pulvilli absent. 

Hypopygium as in Fig. 14-A. Anal point slender, somewhat constricted in the middle 
and expanded apically, with rounded apex, and most characteristic among all is the 
presence of a circular ridge at the base of anal point formed by extention of lateral ridges 
(Figs. 14-B, C). Ninth tergite with 2 or 3 short hairs near base of the circle. Bands of 
ninth tergite widely separated in the middle. Appendage 1 ovoid, basal part of inner 
margin concave, with 2 setae on the inner margin, 4 setae on the lateral margin, and 
one long seta on the ventral side (Fig. 14-E). Appendage 1-a absent. Appendage 2 
relatively short and stout, slightly expanded apically, and with about 10 recurved hairs 
and 1 or 2 caudally directed hairs; dorsal surface of appendage 2 free from microtrichiae 
except for the inner margin. Appendage 2-a extending slightly beyond tip of appendage 1, 
with a row of 6 or 7 stout and simple setae on ventral side and a large flat distal plate 
with 2 or 3 points on dorsal side (Figs. 14-F, G). Distal part of gonostylus not abruptly 
tapered (Fig. 14-D). 

Female. (Plate 13). A single female was confirmed by the associated pupal skin as 
representing this species, This specimen showed fLR of 2.00. Additional 5 specimens 
were tentatively identified as female of this species and separated from those of the 
following species by the value of fLR. Description is mainly based on the confirmed 
specimen (No. A 44-71). Body coloration as in male, almost uniformly pale yellow, scutal 
stripes inconspicuous. Body length 1.42-2.00 mm, wing length 1.11-1.34 mm. Antenna 6 


segmented (40, 65, 40, 55, 39, 63 microns), the last segment darker than the preceding 
segments and bears 4 short subterminal sensorv setae (Fig. 13-C). Palpi 4 segmented (19, 
51, 84, 147 microns; Fig. 13-B). Frontal tubercles absent. Dorsomedial projection of eyes 
relatively short, ER 1.0. Supraorbital setae 5-7 on one side. Clypeal setae 14 or 15. 
Scutum with 12-14 dorsomedian setae, 10-12 dorsolateral setae on each side, and 1 supra- 
alar seta on each side. Scutellum with 6 setae. Wing venation as in Fig. 13-A and Table 
l-5. Wing less hairy than in the preceding species, basal portion of cell Cu bare. R 1 and 
R 445 running close together, R 2+3 absent. fCu much beyond r-m. Relative length of leg 
segments as in Table 2-5. ПЕ 2.00-2.06 (2.038+0.022 in 5), and significantly smaller 
than in the preceding species. Front tibia with a long and sharply pointed terminal scale 
(Fig. 13-G). Terminal comb scales of middle and hind tibiae separated, and both with a 
long spur (Figs. 13-H, 1). Spermathecae as in Fig. 13-E. Cercus longer than wide (46 
microns long and 41 microns wide; Fig. 13-F). 

Pupa. (Plate 15). Length of abdomen 1.63-1.79 mm (1.70 mm in average of 8, shorter 
than in the preceding species). Thoracic respiratory organs 0.40-0.46 mm (0.43 mm in 
average of 8), filamentous and tapering towards apex, with fine spinules on the distal half 
(Fig. 15-A). Abdomen of pupal exuviae dark brown (darker than in the preceding 
species). Abdominal tergites II to IV with a pair of well defined and pigmented spine 
patches in the oral part; those on tergites If and III are wider than long and not accom- 
panied by spinulous areas, while those on tergites IV and V are longer than wide, and 
with a spinulous area on the lateral side (Figs. 15-B, C). Tergite H with a distal spinose 
area (Il-c), and a transverse row of dark and recurved hooks (Ild). Tergite VI without 
spine patches and with a diffuse spinose and spinulous area. Tergite VII free from spines 
and spinules. Tergites УНІ and IX with a pair of oral spinulous areas. Caudolateral scales 
of segment VIII with a simple terminal spine (Fig. 15-D). Segments II to V with 3 pairs of 
lateral hairs, and VI to VIII with 4 pairs of lateral hairs; the third pair of segment IV and, 
all those on segments V to VIII are long and filamentous (Fig. 15-B). Anal segment with a 
pair of long hairs on the dorsal side, and fringed with 17-20 (most commonly 18) iong 
filamentous hairs (Fig. 15-D). 

Discussion, The structure of male hypopygium as well as the chaetotaxy of pupa 
indicate that the present species belongs to the genus Rheotanytarsus Bause. As stated 
previously, the present species is similar in morphology of adults and pupae to the 
preceding species, Rh. tamaquartus, sp. nov. However, the presence of a curcular ridge 
at the base of anal point of male hypopygium is guite characteristic, and can be easily 
differentiated from other Rheotanytarsus species. 

In the pupa, the distribution of spine patches on abdominal tergites as well as the 
chaetotaxy of lateral hairs is most closely related to Rh. photophilus among the pupae of 
European species described by Lehmann (1970), but the present sepecies differs again 
from it in the presence of a pair of long setae on the dorsal surface of anal segment, and 
in the absence of spinules on tergites II and III lateral to the spine patches. 


(6) Rheotanytarsus kyotoensis (Tokunaga, 1938). 


Materials studied. A total of 203 males and 208 females were reared from bottom 
samples collected at Station No. 5 (under Tamagoryo Bridge) of the Minamiasakawa 
River, 17 August 1979. 23 males and 12 females were mounted in gum-chloral and 


examined (No. 42:01 -). Large numbers of pupal exuviae and larvae were recovered from 
the same samples, of which 20 pupal exuviae and 12 larvae were mounted in gum-chloral. 

Male. (Plates 16, 17). Bodv almost uniformiv pale vellow, with the exception of 

antennal shaft (vellowish brown), eves (dark brown), scutal stripes and postnotum 
(brownish yellow). Halteres entirely yellow. Body length 2.37-2.82 mm (2.62t0.16 mm 
in measurements of 10). Wing length 1.32-1.50 mm (1.42+0.06 mm in measurements of 
10). | . 
Antennal flagellum 13 segmented, AR 0.70-0.90 (0.83+5.9 in 10). Paip 4 segmented 
(36, 96, 106, 195 microns). Frontal tubercles absent. Eyes with a dorsomedial projection, 
distance 80-94 microns and 0.27-0.48 times the height of eyes. Clypeal hairs 16-20, 
supraorbital hairs 8-10. Hairs on scutum and scutellum as in Fig. 16-E; dorsomedian 
hairs 12-18, dorsolaterals 7-11, supra-alar 1, scutellum with 6 (4 in one specimen) hairs 
in examination of 11. Wing as in Fig. 16-A and Table 1-6; squama bare; wing membrane 
with numerous macrotrichiae; R 1 and R 4+5 closely set, R 2+3 absent. fCu apical of r-m; 
anal lobe very flat. Relative length of leg segments as in Table 2-6; fLR 1.96-2.29 
(2.12+0.08 in 10), mLR 0.60-0.63 (0.61440.8), hLR 0.63-0.71 (0.665+0.020, all 10 
specimens). Terminal scale of front tibia narrow and sharply pointed, about half as long 
as diameter of the end of tibia (Fig. 17-A). Comb scales on middle and hind tibiae widely 
separated, both with along spur (Fig. 17-B). Hairs on front tarsus I about twice as long as 
diameter of the segment. Pulvilli vestigial. 

Hypopygium as in Fig. 17-C. Anal point slender, parallel-sided, without spine groups. 
Ninth tergite with several hairs behind base of anal point, but without other specialized 
setae (Fig. 17-E). Appendage 1 roughly egg-shaped, about 32 microns long and 22 mic- 
rons wide, with 2 hairs on the inner margin and 4-6 hairs on the dorsal surface near lateral 
margin (Fig. 17-D). Appendage l-a broad, usually extending beyond inner margin of 
appendage 1, and with a long seta at its base (Fig. 17-D). Appendage 2 expanded apically, 
with about 15 recurved stout hairs on the dorsal surface near the apex; appendage 2-a 
slightly longer than appendage 2, with numerous hairs on the stem, and apically bilobed 
and expanded like a boxing globe, both lobes heavily striated (Figs. 17-F, G). Gonostylus 
tapering towards the apex, apically rather pointed, with an apical spur and two rows of 
relatively long hairs along the inner margin (Fig. 17-C). 

Female. (Plate 16). Body length 1.71-2.74 mm (2.07 mm in 7 gum-chloral mounted 
specimens). Wing length 1.46-1.59 mm (1.5340.04 mm in 10). Body coloration as in the 
male, ground color of scutum yellow, scutal stripes reddish yellow; scutellum, postnotum, 
halteres yellow, abdomen greenish yellow, legs yellow or brownish yellow. Antennal 
flagellum 5 segmented (101, 60, 70, 58, 89 microns, Fig. 16-B). Palpi 4 segmented (39, 
94, 108, 174 microns, Fig. 16-C). Eyes with a dorsomedial projection, ER 0.28-0.46 
(0.37 in average of 8, Fig. 16-F). Supraorbital setae 6-10 on each side; clypeal setae 16-32 
(23.2 in average of 8). Scutum with 16-24 dorsomedian setae (19.3 in average of 8), 12- 
26 dorsolateral setae on each side (18.0 in average of 8), and one supra-alar seta on each 
side; scutellum with 5-8 setae (usually 6, Fig. 16-D). Wing as in Fig. 16-A and Table 1-6. 
Squama bare, anal lobe flat, membrane with numerous macrotrichiae. R 1 and R 4*5 
close and parallel, R 243 absent. fCu far beyond r-m. Relative length of leg segments as in 
Table 2-6; (LR 2.02-2.29 (2.1240.10 in 9), mLR 0.53-0.60 (0.5740.03 in 9), and hLR 
0.58-0.65 (0.62+0.02 in 9). Cercus and spermathecae as in Figs. 16-G, H. 

Pupa. (Plate 18). Length of abdomen 3.26-3.95 mm (3.5740.24 mm in measurements 
of 10). Thoracic respiratory organs long, slender, length 0.39-0.54 mm (0.43+0.04 mm in 
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10 pairs), width 0.019-0.022 mm; tapering towards apex, surface smooth and without 
hairs or spines (Fig. 18-A). Distribution of spines and spinules on abdominal tergites as in 
Fig. 18-B. Segment I without spines and spinules. Tergite II with a pair of proximal 
pigmented spine patches (ILa), a pair of distal spine groups (Il-c), and a uniserial row of 
62-102 recurved spines along the posterior margin (Il-d). Tergite III, IV and V with a pair 
of proximal pigmented spine patches (IIl-a, IV-a, V-a), and a pair of sparse spinose areas 
in the middle. Tergite VI with a pair of sparse spinose areas in the middle. Tergite VII 
with a pair of spinulous areas along the oral margin (VII-a). Tergite VIII with a pair of 
small spinulous areas in the lateral corners (VIILa). Sternites IV and V with a pair of 
spine groups in the caudolateral corners (IV-v and У-у). Segments II to VI with 3 pairs, 
and segments VII and VIII with 4 pairs of lateral hairs; the third pair of segment IV and 
all those on segments V to VIII are long and filamentous (Table 3-6). Caudolateral scales 
of segment VIII composed of a rather stout and sharply pointed spine (Fig. 18-D). Anal 
fin with 15-26 (21.45+2.67 in 10 pairs) filamentous hairs on lateral margins, and a pair of 
long, simple hairs on the dorsal side (Fig. 18-E). ! 

Larva, (Plate 19). Color in Ше pink ог greenish pink. Bodv length of mature larvae 
2.34-3.24 mm (2.84+0.31 mm in 10 gum-chloral mounted specimens). Head about 280 
microns long and 215 microns wide, ratio 1.3. Antenna 5 segmented (87, 27, 11, 5,3 
microns; Fig. 19-C); antennal base 35 microns high and 60 microns in diameter; segment 1 
long and curved, 1.9-2.4 times the combined length of segments II to V, with a ring organ 
near the base and an antennal hair arising from at 0.6 level from base; antennal blade 
slightly longer than the combined length of segments II to V; Lauterborn’s organ situated 
on a short petiole about 17 microns long; segment II expanded towards apex. Mandible 
(Fig. 19-D) with 4 cutting teeth, with a row of subapical comb hairs, and with a brush 
near base. Labial plate (Fig. 19-A) with 11 teeth, the central tooth widest and notched on 
both sides. Paralabial plates narrow and wide, 20 microns long and 72 microns wide, 
only about 3 microns apart from each other. Labrum, epipharynx and premandibles as in 
Fig. 19-B, Claws on anterior pseudopods all simple (Fig. 19-E). Thorax 3 segmented, with 
long and rigid hairs, Base of anal hair tuft longer than wide (Fig. 19-G), bears 7 long and 2 
short hairs. Anal segments as in Fig. 19-H; posterior pseudopods with 15 claws. (Fig. 
19-F). 

Discussion, The present species is interesting in that it was collected in large numbers 
from Station No. 5 of the river, at the site where the water is much more polluted than 
the sites at which other Rheotanytarsus species were found. The morphological character- 
istics of males and females were almost identical with the description of Tanytarsus 
(Tanytarsus) kyotoensis of Tokunaga (1938, p. 345). Pupa and larva are new records, and 
their morphological characteristics fit quite well to the definition of Rheotanytarsus given 
by Bause (1913). The structure of male hypopygium is also typical of this group, since 
the anal point lacks in the spine clusters, and gonostylus is rather abruptly narrowed at 
about distal one third. However, it is unusual as a member of this group in that it has 
appendage l-a. The structure of appendage 2-a is quite characterisitc to this species, 

The structure of pupa is closest to that of RA. curtistvlus among the European species 
described by Lehman (1970), since the pair of well defined spine patches are found on 
tergites II to V, anal segment bears a pair of long, simple hairs on the dorsal surface near 
the bases of filamentous hairs, and thoracic respiratory horn is almost bare. 

Although Tokunaga (1938) regarded this species as a member of Tanytarsus s. str., the 
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present author considers it as to belong to Rheotanytarsus, because the structure of 
larvae and pupae fits guite well to the definition given by Bause (1913), and the 
characteristics of adults are also typical to this group except for the presence of 
appendage l-a, 


(7) Tanytarsus tamaseptimus, sp. nov. 


Materials studied, 3 males (No. A 43:71, 72, 73), emerged on 23 and 24 August 1979, 
from bottom samples collected at Station No. 1 of the Minamiasakawa River, 17 August. 
3 pupal exuviae associated with the males (No. A 43:73, 76, 77). 

Male, (Plates 20, 21). Very small species, body length 1.32 and 1.39 mm, wing length 
0.92 and 0.95 mm. Body coloration generally yellowish green, scutal stripes and post- 
notum brown. Legs, halteres and abdomen pale yellow. Head as in Fig. 20-B, Antennal 
flagellum with 10 segments only, AR 0,69 in one and 0.68 in another (Fig. 20-A). Palpi 4 
segmented (26, 60, 75, 104 microns), Eyes with microtrichiae along the inner edge, 
otherwise bare. Dorsomedial projection of eyes relatively short, 152 microns apart from 
each other and 111 microns high, ER 1.37. Small conical frontal tubercles present (Fig. 
20-C). Supraorbital setae 7 on one side, Clypeal setae only 10. 

Scutum with 8 dorsomedian setae, 8 dorsolateral setae on each side, and one supra-alar 
seta on each side. Scutellum with 8 setae. Antepronotum highly reduced in the middle 
(Fig. 20-1). Wing venation as in Fig. 20-D and Table 1-7. Squama bare, anal lobe flat. Wing 
membrane with macrotrichiae as in Fig. 20-D; they are rather sparse except for the 
marginal parts of the wing, and arranged only in a single row in cells R-M and M-Cu, and 
along An-vein. R 243 obsolete, R 445 ending above Cu 1. fCu far beyond r-m. Relative 
length of leg segments as in Table 2-7. fLR 1.78, fBR 3.8. Front tibia with a narrow and 
sharply pointed terminal scale (Fig. 20-E). Terminal comb scales of middle and hind 
tibiae narrow and well separated, one with a long spur and the other without a spur (Figs. 
20-F, G). Pulvilli absent. 

Hypopygium as in Figs, 21-A, B. Anal point triangular, with pointed apex, with a pair 
of lateral ridges, and several clusters of spine groups (Fig. 21-C). Ninth tergite with a 
group of 5 long setae near the base in the middle, and several short setae on both sides of 

` anal point (Fig. 21-C). Appendage 1 kidney-shaped, 30 microns long and 14 microns 
wide, without microtrichiae but with 7 setae along the posterior margin (Fig. 21-D). 
Appendage l-a lacking. Appendage 2 long and slender, about 55 microns long and 10 
microns wide at the widest point near the apex, narrowest in about the middle, and bears 
only 5 setae (4 recurved, 1 directed caudally) in the terminal part; appendage 2-a simple, 
tapering towards the pointed tip, and bears numerous simple setae (Fig. 21-E). 
Gonostylus widest near the base and narrowed gradually from about the middle towards 
the pointed apex (Fig. 21-F). 

Pupa. (Plate 22). Length of abdomen of pupal exuviae 1.37, 1.45 mm. Thoracic 
respiratory organs (Fig. 22-A) filamentous, 0.47-0.49 mm long, with only a few spines on 
the distal half. Distribution of spines and spinules on abdominal segments as in Figs. 22-B, 
C. Pupa of this species is characteristic as a member of Tanitarsini in that all the spines on 
abdominal tergites are very narrow and slender, about 15 microns long and less than 1 
micron wide, with a hook near the terminal end, and not pigmented. Abdominal tergite II 
with a central spinose area (Il-b) and a terminal transverse row of about 30 recurved 
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spines each about 5 microns long (Il-d). Tergites III to VI with a paired central spinose 
areas. Tergites VII to IX with a paired proximal spinulous areas. Caudolateral scales on 
segment VIII bears a long, simple terminal spine (Fig. 22-D). Abdominal segments II to V 
with 3 pairs of lateral hairs, VI and VIL with 4 pairs, and УШ with only 3 pairs of lateral 
hairs; the second pair of segments III and IV as well as all those on segments V to VIII are 
long and filamentous (Table 3-7). Anal lobes fringed with 16 filamentous hairs but 
without dorsal hairs in all the 3 specimens examined (Fig. 22-D). 

Discussion, This species obviously belongs to Tanitarsini and is tentatively placed in 
the genus Tanytarsus, but the author has not been able to find a relative among the 
known species. In the male, it is peculiar in that the wing is rather sparselv haired (Fig. 
20-D), terminal comb scales of middle and hind tibiae are widely separated and only one 
of them bears a long spur and the other is unarmed, anal point is triangular and with both 
spine groups and lateral ridges, appendage 1-a absent, appendage 2 long, slender and with 
only about 5 recurved setae (Fig. 21-E), appendage 2-a with many simple hairs, gono- 
stylus not abruptly narrowed but with pointed apex. In the pupa, this species is also 
peculiar in that it has no clearly defined spine patches on the abdominal tergites, the 
spines are all pale, slender and with a terminal hook, caudolateral scales of segment VIII 
with only one long and simple terminal spine, segment VIII with only 3 filamentous hairs, 
and anal lobe is devoid of dorsal hairs and fringed with only 16 filamentous hairs. 


(8) Tanytarsus tamaoctavus, sp. nov. 


Materials studied. Holotype: a male (No. A 43:51), emerged on 14 September 1979 
from a bottom sample collected at Station No. 3 of the Minamiasakawa River, 17 August. 
Paratypes: 5 males (A 43:52 to 56; 2 collected at Station No. 1; 2 at No.2; 1 at No.4, 
same date). 2 females (A 43:61, 62), identified by the associated pupal exuviae. 2 male 
and 2 female pupal exuviae associated with the adults. 

Male. (Plates 23, 24). Body coloration almost uniformly pale yellow. Body length 
2.16-2.37 mm (2.27 mm in average of 6). Wing length 1.27-1.39 mm (1.32 mm in average 
of 5). Antennal flagellum 13 segmented, AR 0.62-0.70 (0.65 in average of 5). Eyes with 
microtrichiae along the inner margin, dorsomedial projection rather short, ER 0.86-1.07 
(0.94 in average of 5). Frontal tubercles absent. Clypeal setae 10-14 (12.6 in average of 
5). Supraorbital setae 9 or 10 on one side. 

Scutum with 8-12 dorsomedian setae, 6 or 7 dorsolateral setae on one side, and one 
supra-alar seta on each side. Scutellum with 6 setae, Wing venation as in Fig. 23-A and 
Table 1-8. Sguama bare. Anal lobe flat. Wing membrane with macrotrichiae. R 2+3 
clearly separated from R 1. fCu far beyond r-m. Relative length of leg segments as in 
Table 2-8. fLR 2.37-2.57, mLR 0.60-0.62, and hLR 0.70-0.75. Front tibia with a long 
and sharply pointed terminal scale, Terminal comb scales of middle and hind tibiae 
widely separated, and both with a long spur. Tarsi without long beards. Pulvilli absent. 

Hypopygium as in Figs. 24-A, B. Anal point (Fig. 24-C) slender, roughly parallel-sided, 
slightly expanded in the middle, with 3 or 4 spine groups and about 5 pairs of lateral 
hairs. Ninth tergite with two short hairs near the base of anal point. Bands of ninth tergite 
separated in the middle. The structure of appendage 1-a is most characteristic to this 
species; it extends much beyond the inner margin of appendage 1, and expanded and 
twisted as in Figs. 24-F, G. Appendage 1 roughly egg-shaped, about 24 microns long and 
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15 microns wide, with 2 hairs on the inner margin and 4 hairs on the posterior margin 
(Fig. 24-F). Appendage 2 rather stout and not expanded apicallv, with 12 long and 
recurved setae on the apical part, and numerous microtrichiae all over the surface. 
Appendage 2-a absent (this is a remarkable characteristic of this species). Gonostvlus as in 
Fig. 24-E. 

Female. (Plate 23). Coloration as in the male, almost uniformly pale yellow, scutal 
stripes inconspicuous. Body length (in 2 specimens) 1.47 and 1.63 mm. Wing length 1.27 
and 1.30 mm. Antennal flagellum 5 segmented (84, 60, 72, 36, 99 microns), the terminal 
and the preterminal segments are incompletely separated, the terminal segment darker 
(brown) than the rest segments and with 3 preapical setae (Fig. 23-B). Palpi 4 segmented 
(39, 87, 108, 176 microns, Fig. 23-C). Frontal tubercles absent. ER 0.54. Clypeus with 
16 or 17 setae. Supraorbital setae 7, 8 or 9 on one side. Scutum with 14 dorsomedian 
setae, 12 dorsolateral setae and 1 supra-alar seta on each side. Scutellum with 4 setae, 
Wing as in Fig. 23-A and Table 1-8. R 243 clearly separated from R 1. fCu much beyond 
гәп. Relative length of leg segments as in Table 2-8. П.К 2.53, mLR 0.56, and hLR 0.70 
(values similar to those of male). Middle tarsus I with a row of comb-like setae (Fig. 
23-G). Spermathecae and cercus as in Figs. 23-H, I. 

Pupa. (Plate 25). Length of abdomen 1.93-2.17 mm (2.10 mm in average of 4). 
Thoracic respiratory organs tube-like, 0.59-0.62 mm long, widest near the base and taper- 
ing towards the apex, with numerous fine spines on the distal two thirds (Fig. 25-A). 
Distribution of spine groups and spinulous areas on abdominal tergites as in Figs. 25-B, С, 
Tergite I without spines and spinules. Tergite II with a pair of proximal spine patches 
(П-а) which are surrounded by spinules and not so clearly defined as those on tergites II- 
VI, large central spinulous areas (Il-b and Il-c), and a caudal transverse row of 32-34 
recurved spines each about 8 microns long. Tergites III to VI with a pair of proximal 
spine patches (Ш-а to VI-a) which are all clearly defined and pigmented. Tergite III with 
a spinulous area between the spine patches, The numbers of spines on the spine patches 
of tergites II to VI in one of the specimen are 22 and 22, 43 and 44, 28 and 32, 26 and 
27, 18 and 20, respectively. Segments VIII and IX with a pair of lateral spinulous areas 
near the oral margin. Caudolateral scales on segment VIII bear one large spine and 8-12 
small accessory spines (Fig. 25-D). The numbers of lateral hairs are 3 pairs in segments II 
to VI, 4 pairsin VII, and 5 pairs in VIII, among which the second pair of segment VI, the 
second to the fourth pairs of VII and all the five pairs of VIII are long and filamentous, 
while the rest pairs are short and simple (Table 3-8). Anal fins fringed with 30-34 (31.8 in 
average of 4) filamentous hairs on one side, and 2 pairs of filamentous hairs on the dorsal 
side (Fig. 25-D). 

Discussion. According to the structure of male hypopygium, the present species is 
considered as belonging to the curticornis-brundini complex of Tanytarsus described by 
Lindberg (1963), and Reiss £ Fittkau (1971), because its anal point has lateral ridges and 
spine groups, but without microtrichiae between the ridges, bands of anal tergite are 
separated in the middle, and most characteristic of all is the large and twisted appendage 
l-a. Tanytarsus curticornis Kieffer and T. brundini Lindberg have been found breeding in 
lakes in northern Europe, while the present species was collected from running water. It is 
apparently closer to T. brundini than to T. curticornis in that it has two median bristles 
. on anal tergite, and only 3 spine groups on anal point. However, this species differs from 
the above European species in the complete absence of appendage 2-a (this is guite 
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unusual as a Tanytarsus). 

In the pupa, this species is peculiar in that its abdominal tergite II has a large spinose 
area and the proximal spine patches are ill-defined, while it has well-defined spine patches 
on tergites III to VI (this is absent on tergites VI in most other species), and the long and 
filamentous lateral hairs are seen only with the second pair of abdominal segment VI, the 
second, third and fourth pair of VII, and all the five pairs of VIII. According to Lindberg 
(1963), the numbers of filamentous hairs on abdominal segments V - VIII are usually 1, 
1, 3, Sin Т. brundini and 2, 2, 3, 5 in T. curticornis, while it is 0, 1, 3, 5 in this species. 
The presence of two pairs of filamentous hairs on dorsal side of anal fins is also character- 
istic to this species. 


(9) Tanytarsus tamanonus, sp. nov. 


Materials studied. A male, emerged on 23 August 1979 from a sample collected at 
Station No. 3 of the Minamiasakawa River, 17 August. 

Male. (Plates 26, 27). Body length 1.67 mm, wing length 1.00 mm. Body coloration 
almost entirely pale yellow, scutal stripes brown. Head as in Fig. 26-C. Antennal flagellum 
with only 10 segments, AR 0.43 (Fig. 26-A). (Palpi missing from the third segment). Eyes 
bare, reniform and widely separated from each other, ER 1.60. Frontal tubercles 
conical, contiguous in the middle, 40 microns wide and 17 microns high (Fig. 26-C). 
Supraorbital setae 8 on each side. Clypeal setae 11. 

Scutum with 10 dorsomedian setae, 6 and 7 dorsolateral setae, and 1 supra-alar seta 
on each side. Wing venation as in Fig. 26-B and Table 1-9. Sguama bare. Wing membrane 
with macrotrichiae along the midline between R 4+5 and M, and near the tip of the wing, 
on veins M and Cu 1, and along midline between M and Cu 1; macrotrichiae are absent 
from basal two thirds of the wing as well asin cell Cu. Relative length of leg segments as 
in Table 2-9. fLR 1.77, mLR 0.52, hLR 0.68. Front tibia with a long, narrow and sharply 
pointed apical scale (Fig. 26-D). Terminal comb scales of middle and hind tibiae narrow 
and separated, both with a long spur (Fig. 26-Е). Pulvilli absent. 

Hypopygium as in Figs. 27-A, B. Ninth tergite with 6 short hairs near the base of anal 
point. Anterior margin of ninth tergite with a pair of lateral tubercles. Bands of ninth 
tergite united in the middle (Y-shaped). Anal point relatively wide and short, with 
rounded apex, with microtrichiae on the entire dorsal surface, lateral ridges vestigial, 
spine clusters absent. Appendage 1 25 microns long and 12 microns wide, roughly egg- 
shaped but apically truncate, with 3 setae on the inner margin, 3 setae on the dorsal 
surface, and 2 setae on the lateral margin (Fig. 27-F). Appendage l-a 17 microns long, 
knife-shaped, and extends far beyond the posterior margin of appendage 1 (Fig. 27-G). 
Appendage 2 65 microns long, almost straight and only slightly expanded apicallv, dorsal 
surface almost bare excepting the marginal parts, and bears 9 subapical setae; appendage 
2-а 25 microns long, with stout and simple setae (Fig. 27-H). Gonostylus 58 microns long, 
and with a strong longitudinal ridge on the ventral side (Figs. 27-D, E). 

Discussion. The present species seems to belong to Tanytarsus group of Edwards 
(1929), or Cladotanytarsus Kieffer, because the wing has macrotrichiae only in the apical 
area, tibial combs are well separated and both with a long spur, pulvilli are absent, and a 
small species with LR of about 1.7. Among the known species of this group, the present 
species seems to be most closely related to C. van-der-wulpi Edwards, 1929, in view of 
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body coloration and structure of male hypopygium. This species was recorded also by 
Tokunaga (1940) from Sakhalin. However, the present species is unusual as a member of 
this group in that it has only 10 segments of antennal flagellum, low AR value of 0.43, 
and setae on appendage 2-a are all simple (in Cladotanytarsus, these are branched and 
lamellar). The body size is much smaller than reported with C. van-der-wulpi, which has 
the wing length of 2 mm (only 1 mm in the present species). 


(10) Tanytarsus tamadecimus, sp. nov. 


«Materials studied. A male, emerged on 14 September 1979 from a sample collected 
at Station No. 3 of the Minamiasakawa River. 

Male. (Plates 28, 29). Body length 4.05 mm. Wing length 2.48 mm. Body coloration 
generally brown, scutal stripes and postnotum dark brown. Head as in Fig. 28-B. 
Antennal flagellum 13 segmented, AR 1.00. Palpi 4 segmented (41, 116, 147, 220 mic- 
rons). Eyes with a long dorsomedial projection, 38 microns distant from each other and 
65 microns high, ER 0.58. Frontal tubercles 13 microns high and 8 microns wide at the 
base (Fig. 28-C). Supraorbital setae 8 on each side. Clvpeal setae 12. 

Scutum with only 4 dorsomedian setae (so far as I could make out with the ER 
mounted specimen), 6 dorsolateral setae and 1 supra-alar seta on each side. Scutellum 
with only 4 setae. Wing as in Fig. 28-A and Table 1-10. Wing membrane with macro- 
trichiae only in the distal half, basal portions of cell R-M, cell M-Cu and cell Cu bare, and 
without hairs behind Cu vein. R 1 and R 4+5 running close together, R 2+3 separated 
from both veins (in Rheotanytarsus R 243 is usually missing). fCu much beyond r-m. 
Legs almost uniformiv brown, relative length of leg segments as in Table 2-10. LR of 
front leg 1.81. Femora, tibiae and tarsi I with relatively long hairs, fBR 3.0, mBR 4.2, 
hBR 3.2. Front tibia with a sharplv pointed terminal scale (Fig. 28-D). Terminal comb 
scales of middle and hind tibiae separated, and both with a long spur (Fig. 28-E). Pulvilli 
absent, 

Hypopygium as in Figs. 29-A, B. Bands of anal tergite dark, and separated in the 
middle. Anal point parallel-sided and apically rounded, with 10 spine clusters between 
lateral ridges, with several lateral hairs, and 5 short hairs at the base (Fig. 29-D). 
Appendage 1 with a beak-like posterior process, with 2 setae on inner margin, 7 setae on 
dorsal and lateral sides, and 1 long seta on the ventral side arising from a long tubercle, 
appendage l-a composed of a long and spatulated dorsal process, and a ventral hook-like 
process connected with each other (Figs. 29-F, G). Appendage 2 stout and short, with. 
microtrichiae all over the surface, and with 11 subterminal recurved setae on dorsal side 
and 4 terminal setae on the ventral side; appendage 2-a short, with broad and simple setae 
(Fig. 29-E). Gonocoxite rather slender and concave medially, apically not abruptly 
narrowed but ending truncate (Fig. 29-C). 

Discussion. The structure of male hypopygium of the present species suggests that it 
belongs to the chineyensis-group of the genus Tanytarsus as defined by Reiss & Fittkau 
(1971), since the anal point has a well developed lateral ridges and some 10 spine clusters, 
anal tergite bands are separated in the middle, and appendage 2-a is short and bears simple 
lamellar setae. However, the shape and structure of appendages 1 and 1-a is guite unigue; 
1 has a beak-like caudal projection, and 1-a is composed of a long spatulated dorsal 
process and a hook-like ventral process connected with each other. This structure is 


26 


probably a modification of the twisted type of appendage l-a such as seen in Tanytarsus 
brundini Lindberg and T. tamaoctavus newly described in this paper. 


(11) Tanytarsus tamaundecimus, sp. nov. 


Materials studied. Two males (No. A 43:91 & 92), emerged on 3 September 1979, 
from bottom sample collected at Station No. 3 of the Minamiasakawa River, 17 August. 
A female (No. A 43:93) same data. 3 pupal exuviae ( 2 males and 1 female), collected 
from water surface of the same rearing tub on the same date. All mounted in gum-chloral. 

Male. (Plates 30, 31). Body length 2.41 and 2.66 mm. Wing length 1.47 and 1.50 
mm. Body coloration almost uniformly pale yellow, scutal stripes and postnotum 
yellowish brown. Antennal flagellum 13 segmented, AR 0.77 and 0.72. Palpi 4 segmented 
(29, 118; 121, 205 microns). Dorsomedial projection of eyes moderately developed, ER 
0.44 and 0.65. Frontal tubercles conical, 31 microns high and 19 microns in diameter at 
the base, 53 microns apart from each other (Fig. 30-C). Supraorbital setae 8 or 9 on one 
side. Clypeal setae 13 or 14. 

Scutum with 12 dorsomedian setae, 8 dorsolateral setae and 1 supra-alar seta on each 
side. Scutellum with 4 or 5 setae. Wing as in Fig. 30-A and Table l-11. Sguama bare. 
Macrotrichiae on wing membrane rather scanty, those between M and Cu are mostly ona 
single row except for the marginal area. R 4+5 ending distal to tip of Cu 1. fCu beyond 
r-m. Relative length of leg segments as in Table 2-11. fLR 3.28. Terminal scale of front 
tibia long and sharply pointed (Fig. 31-C). Terminal comb scales of middle and hind 
tibiae separated, and both with a long spur (Fig. 31-D). fBR 3.3, mBR 9.4, hBR 5.3. 
Middle and hind femora and tibiae also with long hairs. Pulvilli absent. 

Hypopygium as in Fig. 31-A. Ninth tergite with 3 short hairs near base of anal point. 
Bands of ninth tergite separated in the middle. Anal point short and stout, triangular in 
shape, with 6 spine clusters between well developed lateral ridges, and 5 lateral hairs on 
each side (Fig. 31-E). Appendage 1 30 microns long and 15 microns wide, roughly egg: 
shaped, with 2 hairs on the inner margin, 3 hairs on the lateral margin, and 1 stout hair 
on the ventral side near base of appendage 1-a; appendage 1-a 18 microns long and 4 
microns wide, extending beyond inner margin of appendage 1, curved inwards near the 
tip and with rather pointed apex (Figs. 31-G, H). Appendage 2 65 microns long, slightly 
expanded apically, with 12 or 13 recurved setae in the apical portion; appendage 2-а 28 
microns long, with less than 10 long, stout and simple setae, the apical setae about 25 
microns long and extending much beyond appendage 1 but not reaching to tip of 
appendage 2 (Fig. 31-F). Gonostylus as in Fig. 31-B. 

Female. (Plate 30). Body length 1.70 mm. Wing length 1.52 mm. Coloration as in the 
male, almost uniformly pale yellow, scutal stripes brownish yellow. Antenna 5 segmented 
(48, 77, 55, 67, 150 microns; Fig. 30-H); last antennal segment with 5 subterminal 
sensory setae. Palpi 4 segmented (31, 108, 111, 183 microns; Fig. 30-G). Frontal 
tubercles conical, 27 microns high and 34 microns in diamter (wider than that of the 
male) and 100 microns distant from each other (Fig. 30-D). Supraorbital setae 6 on one 
side. Clypeal setae 18. 

Scutum with 12 dorsomedian setae, 10 dorsolateral setae on one side and 12 on the 
other, one supra-alar seta on each side. Scutellum with only 3 setae. Wing as in Fig. 30-A 
and Table l-11. Hairs more numerous than in the male wing, but still fewer than in most 
other Tanytarsus species. fLR 3.2, very high as in the male. Front tibia with a sharply 
pointed terminal scale (Fig. 30-Е). Cercus and spermathecae as in Figs. 30-1, J. 
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Pupa. (Plate 32), Length of abdomen 2.3 and 2.4 mm in the two male pupal exuviae, 
and 2.5 mm in the female specimen. Thoracic respiratorv organs (Fig. 32-A) simple and 
filamentous, rectangularly curved near the middle, with minute spinules on the distal half, 
length 0.30-0.33 mm. Distribution of spines and spinules on abdominal segments 
characteristic to this species, as in Figs. 32-B, C. Tergite II with a proximal spinose area 
united in the middle (Il-b), distal spinose areas contiguous to it but separated in the 
middle and slightly pigmented, and a caudal transverse row of 48-54 recurved hooks 
(Il-d). Tergites III with a pair of longitudinal rows of 53-66 long spines, their base lines 
being medially convex. Tergite IV with a pair of rows of 117-150 long spines, their bases 
being laterally convex. Tergites V and VI with a pair of ovoid and pigmented spine 
patches bearing short spines in the proximal half of the segment (V-a, Vl-a). Segments 
VIII and IX with a pair of proximal spinulous areas. The number of lateral hairs are 3 
pairs on segments II to VI, 4 pairs on segment VII, and 5 pairs on segment VIII, among 
which only the caudal 2 pairs on segment VILand all 5 pairs on VIIL are long and filamen- 
tous, the others being short and simple. Caudolateral scales of segment VIII bear a 
transverse row of about 6 spines, and 7 or 8 additional spines on the ventral surface (Fig. 
32-D). Anal lobes fringed with 38-42 filamentous hairs, and with 2 long, filamentous hairs 
on the dorsal side. 

Discussion. This species is apparently most closely related in the structure of male 
hypopygium and pupal chaetotaxy to the Tanytarsus lestagei complex reported from 
Europe, as anal point has well-developed lateral ridges and several spine clusters between 
them, anal tergite bands well separated, appendage 1-a long and reaches beyond inner 
margin of appendage 1, and appendage 2-a bears long, simple setae. In the pupa, the 
present species also coincides with those of T. lestagei complex in that abdominal seg- 
ments III and IV bear a pair of longitudinal rows of long spines, V and VI with a pair of 
ovoid patches of short spines, and anal lobes bear 2 long hairs. Lindberg (1967) reported 
on the presence of at least 9 sibling species within the T. lestagei complex, but according 
to Pinder (1978, p. 154) they are not separable as individuals. The present species differs 
from T. lestagei in the body coloration (according to Edwards, 1929, scutal stripes 
shining black in 7. lestagei), in that the hairs on appendage 2-a of the present species are 
shorter and fewer (according to Pinder, they extend beyond tip of appendage 2), AR 
being lower and LR being much higher in the present species (1.1-1.3, and 2.06-2.28 in T. 
lestagei according to Lindberg). In the pupa, the base of long spines on segment IV is 
almost straight in T. lestagei complex according to Lindberg, not rectangularly curved as 
in the present species. 


(12) Tanytarsus oyamai Sasa, 1979 


Two males emerged on 20 August, and another male on 6 September, all from 
samples collected at Station No. 5 of the Minamiasakawa River, 17 August 1979. 
Morphology of larvae, pupae and adults of this species was described in the previous 
paper by Sasa (1979). 
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II, CHIRONOMINI 


(13) Microtendipes britteni (Edwards, 1929) 


Materials studied. Altogether 11 males and 17 females emerged from samples 
collected on 17 August 1979, at riverbed of Station No. 3, another female from Station 
No. 2 of the Minamiasakawa River. Among them, 6 males and 5 females were dissected 
and mounted in gum-chloral (No. A 46:01 -), the others are preserved dry. Five pupal 
exuviae are mounted in gum-chloral, and 8 others are preserved in alcohol. 

Male, (Plates 33, 34). Body length 3.85-4.90 mm (4.38 mm in average of 7). Wing 
length 2.50-2.71 mm (2.62 mm in average of 7). Body coloration characteristic to this 
species, i.e., antennal hairs yellow, antennal shaft brown, scutum shining black (slightly 
brownish), scutal stripes not discernible, scutellum dark brown, postnotum black, 
abdominal tergites I - V greenish yellow, VI to VIII and hypopygium dark brown; wing 
membrane milky white and semi-transparent, without dark spots; halteres yellow; tip of 
front femur and entire segment of front tibia dark brown, knee joints of middle and hind 
legs dark brown, front tarsi and all the segments of middle and hind legs yellow. 

Antennal flagellum 13 segmented, AR 1.87-2.05 (2.00 in average of 5). Palpi 4 
segmented (58, 310, 291, 408 microns). Frontal tubercles absent. Eyes with a prominent 
dorsomedial projection, distance between two eyes only 77 microns and 0.09 times 
height of the eye. Clypeus with 14-20 hairs (16.7 in average of 6). 

Antepronotum reduced in the middle and overhung by anterior projection of 
scutum, with two lateral hairs on each side. Scutum without dorsomedial setae (a charac- 
teristic of this genus), with 7-14 dorsolateral setae (9.4 in average of 7), and 3-5 (most 
freguently 4) supra-alar setae. Scutellum with 16-20 setae roughly in two transverse rows 
(Fig. 3-D). Wing membrane unmarked. Sguama fringed with 11-15 setae. Wing vein asin 
Fig. 33-A and Table 1-13; R 2+3 running very close to R 1 (a characteristic of this genus); 
fCu beyond r-m. Relative length of leg segments as in Table 2-13. fLR 1.27-1.35 (1.31 in 
average of 6), mLR 0.59-0.67 (0.64 in average of 6), hLR 0.70-0.79 (0.73 in average of 
T). Apical 15% of front femur and entire segment of front tibia, as well as knee joint 
(apical part of femur and proximal part of tibia) of middle and hind legs dark brown, 
while the rest parts of leg segments are entirely yellow. Hairs on legs are all very short, BR 
of front tarsus I about 2.0. Front tibia with 3 long subterminal setae, but without apical 
scale, ending truncate (Fig. 33-E; a characteristic of this genus). Comb scales on middle 
and hind tibiae contiguous or only narrowly separated, with only one spur (Fig. 33-F). 
Pulvilli moderately developed. 

Abdominal tergites I to IV as well as basal half of V greenish yellow, distal half of V 
and further distal part of abdomen dark brown. Abdominal segment VIII rectangular in 
shape and not triangularly produced as in Polvpedilum (Figs. 39-A, 47-C). Anal point 
roughly triangular, with pointed apex (Fig. 34-E). Dorsal appendage sickle-shaped, largely 
bare, curved inwards and apically pointed, with a long hair medialiv near the base, and 4 
(rarely 5, 6 or 7) long hairs on the dorsolateral corner (Fig. 34-G). Ventral appendage as 
in Fig. 34-H, with about 20 stout and recurved hairs but without long apical hair such as 
seen in most Polypedilum species. Gonostylus as in Fig. 34-F. | 

Female. (Plate 33). Body length 3.28-3.59 mm (3.44 mm in average of $ gum-chloral 
mounted spcimens). Wing length 2.50-2.76 mm (2.66 mm in average of 6). Body colora- 
tion as in the male, i.e., scutum and postnotum shining black, scutellum dark brown, 
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abdominal tergites I to V greenish brown, VI to IX as well as hvpopvgium dark brown, 
halteres vellow, tip of front femur and entire segment of front tibia as well as knee joints 
of middle and hind legs black, rest parts of legs largely yellow. Antennal flagellum 5 seg- 
mented (segments IV and V clearly separated, 142, 92, 99, 96, 171 microns; Fig. 33-C). 
Palpi 4 segmented (68, 290, 291, 408 microns; Fig. 33-B). Eyes with a long dorsomedial 
projection, distance 78 microns, ER 0.21. No frontal tubercles. Clypeal hairs 18-21. 

Scutum without dorsomedian setae, with 10-16 dorsolateral setae on each side, and 3 
or 4 supra-alar setae on each side. Scutellum with 16-25 hairs roughly in two transverse 
rows. Relative length of leg segments as in Table 2-13. fLR 1.38-1.43 (1.41 in average of 
5), mLR 0.57-0.62 (0.60 in average of 5), and hLR 0.72-0.74 (0.73 in average of 5). 
Other characteristics of legs as in the male. Wing venation as in Table 1-13 and Fig, 33-A. 
Cercus and spermathecae as in Figs. 33-G, H, 

Pupa. (Plate 35). Length of abdomen of pupal exuviae 4.43-4.48 mm (4.45 mm in 
average of 4). Thoracic respiratory organs divided into 2 anterior branches and 5 or 6 
posterior branches, the former being longer and wider than the latter (Fig. 35-A). Distri- 
bution of spines and spinules on abdominal segments as in Figs. 35-B, C. Abdominal 
tergite I and sternite I each with a spinulous area (this is an uñusual characteristic). 
Tergite II with a proximal spinose area (Il-a), a middle spinulous area (II-b & Il-c), and an 
uniserial row of 70-100 (81.4 in average of 5) long recurved spines along the caudal 
margin, each measuring about 14 microns (H-d). Tergites III and IV similar to II in distri- 
bution of spines, but the caudal row of spines of III (III-d) much fewer (0-10 in total), 
while those on IV (IV-d) are 67-90 in number and distributed in 3 or 4 rows. Tergites V 
and VI with a proximal spinose area and a middle spinulous area, but without spines 
along the caudal margin. Tergites VII and УШ with 3 spinulous areas. Sternites I to VIII 
all with spinulous areas, as in Fig. 35-B. In addition, sternite IV has a pair of caudolateral 
whirllike spinose areas. Caudolateral scales on VIII composed of a stout and sharply 
pointed spine, and 2 or 3 accessory spines along the lateral margin (Fig. 35-D). Segments 
II to IV with 3 pairs of short lateral hairs; V with 3 pairs, VI and VII with 4 pairs, and 
VIII with 5 pairs of long filamentous hairs on the lateral margins. Anal lobes fringed with 
30-42 (37,7 in average of 7) filamentous hairs, and without dorsal hairs. 

Discussion. Adults of this species is guite characteristic in the body coloration, i.e., 
dark thorax, greenish yellow abdomen, black front tibia, and yellow color of rest of the 
leg segments. The shape and structure of anal point, dorsal and ventral appendages are 
also very unigue and can be easily differentiated from 3 species of Microtendipes 
described by Tokunaga (1940) from Karahuto and Kyoto. Because the morphological 
characteristics observed with the present materials agreed with those described as M. 
britteni (Edwards) by Edwards (1929), Goetghebuer (1937) and Pinder (1978) with 
European specimens, the present species is tentatively described here under the same 
name, though future more detailed studies may indicate that the two populations be 
different. 

Adult of the present species is similar in many characteristics to genus Polypedilum, 
but differs from it in the shape of abdominal segment VIII (nearly rectangular and not 
triangular as in Polypedilum), in the absence of terminal scale of front tibia, absence of 
dorsomedial setae of scutum, and in the structure of comb scales on middle and hind 
tibiae. 

Pupa of this species differs from most other related species in having spinulous areas 
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on all of tergites and sternites of abdominal segments, in the fewer numbers of caudal _ 
spines on tergite III, and in the numbers and characteristics of lateral hairs. Structure of 
caudolateral scales on VIII and of thoracic respiratorv organs are also characteristic to 
this species, 


(14) Polypedilum takaoense, sp. nov. 


Materials studied. Holotvpe: a male (No. A 45:01), emerged in the laboratorv on 22 
August 1979 from a sample collected 17 August at Station No. 1 of the Minamiasakawa 
River. Paratvpe: a female (A 45:02), emerged on 23 August, from the same sample. 

Male. (Plates 36, 37). Bodv length 3.06 mm. Wing length 1.63 mm. Bodv coloration 
almost uniformly yellow, with the exceptions of antenna and palp, which are brown, 
eyes, which are dark brown, and scutal stripes, which are yellowish brown. Wings 
unmarked, Antennal flagellum 13 segmented, AR 1.20. Eyes bare, each with a long 
dorsomedial projection, 275 microns high and 76 microns apart from each other, ER 
0.28. Frontal tubercles absent. Palpi 4 segmented (41, 118, 121, 205 microns). Supra- 
orbital setae 11 on each side. Clypeal setae 12, Scutum with 16 dorsomedian setae, 12 
dorsolateral setae on each side, and 4 supra-alar setae on each side. Scutellum with an 
anterior row of 4 short setae and a middle row of 10 longer setae. Pronotum reduced in 
the middle and overhung by scutum. Squama fringed with 10 hairs. Wing membrane bare, 
without clouds and dark spots, venation as in Fig. 36-A and Table 1-14. R 2+3 is closer to 
R 1 than to R 4+5. fCu much beyond r-m. Relative length of leg segments as in Table 
2-14; fLR 1.77. Front tibia with a rounded terminal scale (Fig. 36-C). Combs of middle 
and hind tibiae separated, one with a long spur and the other unarmed (Fig. 36-D). 
Pulvilli well developed. 

8th abdominal tergum roughly triangular, constricted in the middle (Fig. 37-A). Male 
hypopygium with an anal point, which is slender, parallel-sided, and apically rounded 
(Fig. 37-B). Dorsal appendage long, slender and strongly curved, without setigerous area 
and with a long hair (Fig. 37-C). Ventral appendage slightly expanded apically, with 
about 15 recurved setae and one long apical hair (Fig. 37-D). Gonostylus tapering towards 
apex, with a row of long setae along the inner margin (Figs. 37-A, E). 

Female. (Plate 36). Wing length 1.97 mm. Body coloration as in the male, almost 
uniformly pale yellow with the exception of eyes (dark brown), antenna, palpi and scutal 
stripes (brown). Antenna 6 segmented (75, 135, 82, 96, 55, 166 microns; the last and the 
preceding segments are only incompletely separated), with 3 subterminal setae (195, 193, 
181 microns; Fig. 36-B). ER 0.20. Supraorbital setae 12 on one side. Clypeal setae 22. 
Scutum with 24 dorsomedian setae, 20 dorsolateral setae on each side, and 5 supra-alar 
setae on each side. Scutellum with an anterior row of 5 setae and a posterior row of 14 
setae. Wing venation as in Fig. 36-A and Table 1-14. Relative length of leg segments as in 
Table 2-14, fLR 1.82, mLR 0.55, hLR 0.75. Front tibia with a rounded terminal scale 
(Fig. 36-E). Middle and hind tibiae with two separated combs, the narrower one with a 
long spur, the other unarmed (Fig. 36-F). Cercus and spermatheca as in Figs, 36-G, H. 

Discussion, This species is a typical member of genus Polypedilum since its 8th 
abdominal segment of male is triangular, terminal comb scales of middle and hind tibiae 
are separated and only one of them bears a spur, ventral appendage of male hypopygium 
has a long terminal seta, and squama is fringed with long hairs. Among the previously 
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described species of this genus, the present species is apparentiv closest to P, flavescens 
(Johannsen, 1932), since the body coloration is almost uniformly yellow, and wings are 
unmarked. However, P. flavescens differs from the present species in that dorsal 
appendage is only slightly curved and has a terminal knob, and with a long seta on the 
inner side; ventral appendage of P. flavescens has only “several” subterminal hairs; the 
terminal scale of front tibia is also different (pointed in P, flavescens) and fLR is higher in 
P. flavescens (about 2.0). 


(15) Polypedilum unifascium (Tokunaga, 1938) 


This species was described by Tokunaga (1938, p. 335) only by female collected by 
light at Yamashina, Kyoto. 

Materials studied. A total of 12 males and 5 females were reared from samples 
collected from riverbed of Station No. 1 and No. 2 of the Minamiasakawa River, 17 
August 1979, together with pupal exuviae. 7 males, 2 females and 5 pupal exuviae were 
mounted in gum-chloral (No. A 45:31-36, 41-43; 46-50, respectively). The rest adults are 
preserved dry, and pupal exuviae in alcohol. 

Male. (Plates 38, 39). Body length 1.85-2.36 mm (2.23 mm in average of 5). Wing 
length 1.33-1.46 mm (1.37 mm in average of 7). Body coloration: antennal hairs yellow, 
shaft brown; scutum yellow, scutal stripes brown, scutellum brown, postnotum dark 
brown, halteres yellow, wing membrane white, with dark marks as in Fig. 38-A; legs 
yellow excepting basal two thirds of femora which is brown; abdominal tergites dark 
brown, 

Antennal flagellum 13 segmented, the last segment relatively short, AR 0.58-0.66 
(0.62 in average of 5). Palpi 4 segmented (31, 65, 84, 128 microns). Frontal tubercles 
absent. Eyes with a long dorsomedial projections, only narrowly separated from each 
other, the distance between two eyes 34 microns, ER 0.16. 

Scutum with about 16 dorsomedian setae, 16 dorsolateral setae on each side, and 4 
supra-alar setae on each side. Scutellum with 8 setae in a transverse row. Wing membrane 
with two dark stripes as in Fig. 38-A. Sguama fringed with 4-6 hairs. Wing venation as in 
Fig. 38-A and Table l-15. R 243 ending closer to end of R 1 than to R 445, fCu far 
beyond r-m. Legs almost uniformly yellow, excepting basal two thirds of femora brown, 
and distal segments of tarsi darker than tibiae. fLR 1.75-1.96 (1.87 in average of 5), mLR 
0.56-0.61 (0.58 in average of 5), hLR 0.66-0.74 (0.71 in average of 5). Terminal scale of 
front tibia with pointed apex (Figs. 39-F, G). Middle and hind tibiae with two separated 
terminal comb scales, one with a long spur, and another unarmed (Figs. 39-H). All legs 
with well developed pulvilli. 

Abdominal tergites VIII, IX and hypopygium as in Fig. 39-A. Base of tergite VIII 
narrowed towards the middle (a characteristic of genus Polypedilum). Tergite IX with a 
pair of long and narrow tubercles flanking the anal point (Fig. 39-C; a determinative 
feature of subgenus Tripodura). Dorsal appendage pad-like, without horn-like bare 
process such as seen in most other members of this genus, covered thickly with short 
hairs, and bears a long hair on the lateral margin (Fig. 39-E). Ventral appendage long and 
slender, without apical swelling, bears a long terminal hair directed caudally, and about 
15 stout and recurved hairs (Fig. 39-D). Gonostylus as in Fig. 39-B, with 6 long hairs 
along the inner margin and one terminal hair. 
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Female, (Plate 38). Body length of two gum-chloral mounted specimens 1.74 and 
1.85 mm, respectivelv. Wing length 1.31-1.38 mm (1.34 mm in average of 4). Bodv 
coloration darker in general than in the male, ground color of scutum brown, and scutal 
stripes dark brown. Antennae 6 segmented (58, 96, 63, 75, 57, 104 microns), with two 
long subterminal hairs 130 and 135 microns long (Fig. 38-C). Palpi 4 segmented (29, 65, 
92, 149 microns; Fig. 38-B). Frontal tubercles absent. Eves with a prominent dorsomedial 
projection as in male, only 39 microns apart from each other, the distance being 0.17 
times the height of eye. Wing as in Fig, 38-A and Table l-15, with two conspicuous dark 
bands. Relative length of leg segments as in Table 2-15; front leg ratio very high as in 
male, 1.92 in a mounted specimen. Cercus roughly pentagonal, 63 microns wide and 60 
microns long, ratio 1.05, and with relatively small numbers of long hairs along the distal 
margin, as in Fig, 38-H. Spermathecae as in Fig. 38-G. 

Pupa. (Plate 40). Length of abdomen 2.48-2.61 mm (2.55 mm in average of 5). 
Thoracic respiratory organs divided into 4 anterior and 4 posterior branches (Fig. 40-A), 
Distribution of spines and spinules on abdominal segments as follows (Figs. 40-B, C). 
Тег е 1 without spines and spinules; sternite I with a central spinulous area (1-v). 
Tergite II with a proximal transverse band of spines (П-а), a large central spinose area 
(П-Б) and an uniserial transverse band of 38-42 recurved spines along the caudal margin 
(II-d); sternite II with a central spinulous area. Tergite Ш with a proximal band of spines 
(Ша), a large central spinose area (IIl-b), and a transverse row of small spines in multiple 
rows along the caudal margin (IIl-d); sternite III with a reversed U-shaped band of long 
spines, each 22-28 microns long (Ш-у), Tergite IV with three spinose areas, as in tergite 
III; sternite IV with a pair of small spine groups, each composed of 4 long spines (IV-v), 
and a pair of whirl-like spinose areas in the caudolateral corners (IV-w). Tergite V with a 
proximal band of spines and a large central spinose area, but the caudal spinose area is 
absent; sternite V with a caudolateral spinulous zone (V-w). Tergite VI with a small 
proximal spinose area and a distal spinose area. Tergite VII and VIII with a pair of small 
proximal spinulous areas, Sternite VIII with a pair of small spinulous areas. Caudolateral 
scales of segment VIII composed of a main and 3 or 4 accessory spines (Fig. 40-D). 
Segments II to VI with 3 pairs of lateral hairs, and VII and VIII with 4 pairs of lateral 
hairs; those on segments II to IV are short and simple, while those on V to VIII are long 
and filamentous (Fig. 40-B, Table 3-15). Anal lobes with a simple hair on dorsal side, and 
each fringed with 18-23 (21.0 in average of 8 hairs) long filamentous hairs. 

Discussion. The present species is tentatively identified as Polypedilum unifascium 
(Tokunaga, 1938), because morphological characteristics of female is almost identical 
with that of the original description by Tokunaga (1938). However, the shape and distri- 
bution of hairs of female cerci are somewhat different from that figured by Tokunaga 
(1938, p. 335, Fig. 15-b), being more rounded and bear less hairs in the present specimens 
than the original ones. Males and pupae of P. unifascium have remained unknown. The 
structure of male hypopygium is typical of subgenus Tripodura proposed by Towns 
(1945), since ninth tergite bears a pair of prominent tubercles on both sides of anal point, 
and dorsal apppendage is broad, pad-like, covered thickly by short hairs, bears two long 
hairs, and without bare and pointed apical process, Male of this species is characterised by 
the small value of antennal ratio (0.58-0.66). The pattern of dark marks on the wing is 
characteristic to both male and female of this species. In pupa, presence of reversed U- 
shaped band of long and narrow spines on abdominal sternite Ш is a distinctive charac- 
teristic, together with the structure of thoracic respiratory organs, which is branched into 
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8 tubes, Among the chironomid species known from Europe, this species is most closely 
related to Polypedilum apfelbecki (Strobl) in the structure of male hvpopvgium, but 
differs from it in the wing patterns and the body coloration. 


(16) Polypedilum (Polvpedilum) asakawaense, sp. nov. 


Materials studied. Holotype: a male, emerged 12 Sept. 1979 from bottom samples 
collected at Station No. 3 of the Minamiasakawa River on 17 Sept. (No. A 45:21). 
Paratypes: a male and two females, emerged 14 Sept. from the same sample and mounted 
in gum-chloral; a male, emerged 11 Sept., fixed on pin. A pupal exuviae collected 14 
Sept. (No. A 45:21-25). 

Male. (Plates 41, 42). Body length 3.76 and 3.82 mm in the two gum-chloral 
mounted specimens. Wing length 1.97, 2.05 and 2.11 mm. Antennal flagellum dark 
brown or nearly black. Scutum and scutellum brownish yellow, scutal stripes reddish 
yellow, halteres yellow, postnotum dark brown, abdomen almost uniformly black; wings 
unmarked; legs almost uniformly pale vellow:(this coloration is characteristic to this 
species). Ы 

Antennal flagellum with 12 segments only, AR 1.80 and 1.92. Palpi 4 segmented (53, 
128, 142, 241 microns), Eyes with a narrow and long dorsomedial projection, the 
distance between two eyes 87 microns and 0.26 times the height of eye (Fig. 41-D). 
Supraorbital setae 10 on each side. Clypeal setae 29. 

Scutum with 9-12 dorsomedian setae, 11 dorsolateral setae on each side, and 3 supra- 
alar setae on each side. Scutellum with 8 setae in a transverse row. Wings unmarked, with 
very faint clouds when seen under reflecting light. Sguama fringed with about 10 hairs. 
Wing venation as in Fig. 41-A and Table 1-16. R 243 closer to R 1 than to R 4+5. {Си 
much beyond r-m. Cu 2 curved near tip. Relative length of leg segments as in Table 2-16. 
fLR 1.72, mLR 0.60, hLR 0.74. Front tarsi without long hairs, but femora, tibiae, tarsi 1, 
II and III of middle and hind legs with long hairs (those on hind tarsus I measure 198 mic- 
rons and 7.5 times the diameter of the segment). Pulvilli well developed, deeply bifid. 
Front tibia has a broad terminal scale with a pointed tip (Fig. 42-C). Terminal comb 
scales of middle and hind tibiae are separated, the narrower one with a long spur, and the 
wider one unarmed (Fig. 42-D). 

Eighth abdominal tergite narrowed basally and nearly triangular (Fig. 42-A). 
Hypopygium as in Fig. 42-B. Anal point roughly triangular, basally setigerous, and with 
lateral hairs (Fig. 42-F). Dorsal appendage is characteristic to this species, long, slender 
and rectangularly curved in the middle, entirely bare, and with rounded apex (Fig. 42-G). 
Ventral appendage gradually tapering towards apex, with about 16 recurved hairs and a 
long terminal hair about 85 microns long (Fig. 42-H). Gonostylus not abruptly narrowed 
and apically rather sharply pointed, with a terminal seta and long setae along the inner 
margin (Fig. 42-E). 

Female. (Plates 41, 42). Wing length 2.16 and 2.15 in the two specimens. Body 
coloration as in the male, i.e., antennal flagellum black, scutum brownish yellow with 
scutal stripes reddish brown. Halteres mostly yellow with the tip brown. Scutellum 
yellow, postnotum dark brown, abdominal tergites black, legs yellow and without dark 
rings. Antenna with a pedicelum and 5 segments of flagellum (70, 111, 84, 96, 72, 159 
microns), the last segment completely separated from the preceding ones and bears 3 long 
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subterminal setae of subegual length (169, 178, 164 microns, Fig. 41-C). Palpi 4 
segmented (53, 130, 137, 287 microns, Fig. 41-B). Eyes highly developed, occupying the 
largest part of head and with a long dorsomedial projection, the distance between two 
eyes being only 30 microns and 0.08 times the height of the eye. Supraorbital setae 10 on 
each side. Clypeal setae 30. 

Scutum with 9-12 dorsomedian setae, 14 or 16 dorsolateral setae on each side, and 3 
supra-alar setae on each side. Scutellum with 14 or 12 setae. Wing venation as in Fig. 41-A 
and Table l-16. Squama fringed with 12 hairs. R 2*3 much closer to R 1 than to R 4*5. 
fCu far beyond r-m. Relative length of leg segments as in Table 2-16. LR 1.82 in the front 
leg, 0.56 in the middle leg, and 0.76 in the hind leg. Front tibia has a broad terminal scale 
with pointed apex (Fig. 41-E). Terminal comb scales of middle and hind tibiae separated, 
one has a spur (Fig. 41-F). Pulvilli well developed (Fig. 42-I). Cercus and spermathecae as 
in Figs. 41-G, H. 

Pupa. (Plate 43). Length of abdomen 3.78 mm (a pupal exuviae mounted in gum- 
chloral). Thoracic respiratory organ divided into 6 tubes (Fig. 43-A). Distribution of 
spines and spinules on abdominal segments as in Figs. 43-B, C. Segment I without spines 
and spinules. Tergite II with a proximal spinose area (Il-a), with a middle spinulous area 
(Il-b & ILc), and an uniserial transverse row of 45 large recurved spines, each about 25 
microns long along caudal margin (II-d); sternite II with a large spinulous area. Tergite III 
and IV similar to II, but the spines on caudal margin (III-d & IV-d) smaller and more 
numerous (104 and 105, respectively), in 3 or 4 rows; sternite HI with a large spinulous 
area, IV with a pair of caudolateral whirl-like spinose areas (IV-w). Tergites V and VI with 
a basal spinose area and central spinulous areas, but without spines on caudal margin. 
Tergite VH with a pair of small proximal spinulous areas compoed of several small 
spinules (VII-a), Sternites VI, VII and VIII with a pair of proximal spinulous areas (VI-v, 
VII-v & VIII-v). Segments II to VI with 3 pairs of lateral hairs, and VII and VIII with 4 
pairs of lateral hairs; those on V to VIII are long and filamentous swimming hairs (Table 
3-16). Caudolateral scales on VIII dark brown, sharply pointed, and with one or two 
small spines on the lateral margins (Fig. 43-D). Anal lobes fringed with 38 and 41 long, 
filamentous hairs, 

Discussion. This species is also a typical member of subgenus Polypedilum in the 
strict sense, as front tibia has a terminal scale with rounded margin, terminal comb scales 
of middle and hind tibiae are separated and with a long spur only on one of them, 
abdominal tergite VIII with a tringular base, and vein R 243 is separated from R 1. 
Ventral appendage is also characteristic to this subgenus in having a long terminal hair. 
Among this subgenus, the present species belongs to a group with unmarked wings. Until 
now, 3 species have been recorded from Japan, i.e., Polypedilum kyotoense (Tokunaga, 
1938), P. ureshinoense (Sasa, 1979) and P. tsukubaense (Sasa, 1979). The last two species 
was described as Microtendipes, but should be revised as to belong to genus Polypedilum 
s. str. The present species is unique and quite different from those already described ones 
in body coloration, in the number of segments of antennal flagellum (12 in the present 
species, 13 in others), and in the shape of anal point (triangular in asakawaense, parallel- 
sided in others), and in the structure of dorsal appendage (long, slender and rectangularly 
curved, and entirely bare in asakawaense, while the other species have one or several long 
hairs, or with setigerous base). 

The pupal exuviae was found co-existent with those of Microtendipes britteni, but 
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was differentiated by the shape of thoracic respiratorv organs, by the number of spines 
on intersegmental membrane of abdominal tergite III (more than 100 in this species, less 
than 20 in M. Britteni), by the number of filamentous lateral hairs on abdominal segment 
VIII (4 in the present species, 5 in M. britteni), and by color and structure of caudolateral 
scales on segment VIII (darker in this species, lateral spines smaller in this species). 


(17) Polypedilum (Polypedilum) tamagoryoense, sp. nov. 


Materials studied. Holotype: a male, emerged 18 Sept. 1979, from a sample 
collected at Station No. 5 (under the bridge of Tama-Goryo), the Minamiasakawa River, 
17 August 1979, first examined on pin and later mounted in gum-chloral (No. A 45:11), 
Paratypes: a male, emerged 11 Sept., from the same sample, mounted in gum-chloral (No. 
A 45:12); a female, same data, first fixed on pin, later mounted in gum-chloral (No. A 45: 
13). 

Male. (Plates 44, 45). Wing length 2.30 mm (holotype) and 2.22 mm. Body length 
4.10 and 3.77 mm. Ground color of scutum dark brown, scutal stripes black, scutellum, 
postnotum and abdomen dark brown (nearly black), halteres yellow, leg segments all 
yellow. Wing membrane milky white, with faint clouds, as in Fig. 44-A. Antennal 
flagellum with 13 segments, AR 1.65 and 1.55. Palpi 4 segmented (51, 142, 149, 231 
microns), Eyes with a prominent dorsomedial projection, 155 microns distant from each 
other, 0.41 the height of eye. Frontal tubercles absent. 

Antepronotum reduced in the middle, with 2 or 3 lateral hairs on each side. Scutum 
with 18 dorsomedian setae, 18 dorsolateral setae on each side, and 10 supra-alar setae on 
each side. Scutellum with 16 setae in irregular rows. Squama fringed with 16 setae. Wing 
venation as in Fig. 44-A and Table 1-17. R 2+3 separated from R 1. fCu beyond r-m. 
Wing membrane with faint clouds between R 4+5 and M, Cu 1 and Cu 2, and along the 
posterior margin. Relative length of leg segments as in Table 2-17. Terminal scale of front 
tibia broad, and with slightly pointed apex (Fig. 44-D). Comb scales on middle and hind 
tibiae separated, one with along spur and the other without spur. Tarsus I of all legs with 
relatively long beards, BR of front, middle and hind tarsus I being 3.5, 4.6 and 6.1, 
respectively. Pulvilli well developed. 

Abdominal tergite VIII with a triangular base (Fig. 45-A). Hypopygium as in Fig. 45- 
A. Anal point slender, posterior margin of ninth tergite without tubercles (Fig. 45-B). 
Dorsal appendage curved and slender, without microtrichiae, and bears one long hair (100 
microns long) on the posterior margin (Fig. 45-C). Ventral appendage slender, distal half 
slightly expanded, with one long terminal hair directed backwards (170 microns long) and 
9-11 long, curved hairs directed forwards (Fig. 45-D). Gonostylus with a rather rounded 
apex, with 5 very long hairs and 6 shorter hairs along the inner margin and 3 hairs 
subapically (Fig. 45-E). 

Note: Because front tarsi and distal two segments of palpi and antennae are missing 
from the female specimen, it will be described when more materials are collected. 

Discussion. This species is a typical member of subgenus Polypedilum s. str., but 
quite peculiar in the body coloration (black thorax and abdomen, yellow halteres and 
legs), in wing marks (presence of faint clouds), in the presence of long hairs on tibiae and 
tarsi, and in the structure of anal point, dorsal appendage, ventral appendage, and gono- 
stylus. Among the species of this subgenus recorded from Japan, the present species is 
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most closely related to Chironomus (Polypedilum) nubeculosus Meigen described by 
Tokunaga (1940) from Tokyo and Karahuto, but its dorsal appendages are almost straight 
and not strongly curved as in the present species, it has no tarsal beards, and its AR is 
about 1.0. I could not find any species in the literatures showing such a combination of 
unique characteristics. 


(18) Polypedilum ureshinoense (Sasa, 1979) 


This was described as a new species by Sasa (1979) by the name of Microtendipes 
ureshinoensis, based on one male, one female, two pupal exuviae associated with the 
adults, and two larvae, obtained from bottom sediments of a sewage ditch in the hot 
spring town Ureshino, Saga Prefecture, Kyushu. A total of 19 males and 17 females of 
obviously the same species were reared from bottom samples collected at Stations Nos, 5 
and 6, the most polluted parts of the river at this survey, and associated pupal exuviae 
and larvae were found in the same samples. Adults, pupae and larvae are redescribed 
based on the new materials collected from the Minamiasakawa River. 

Materaisls studied. 8 males, 5 females, 6 pupal exuviae, and 5 larvae, dissected and 
mounted in gum-chloral (No. A 45:51 - 78). 3 males and 3 females, fixed on pin. 

Male. (Plates 46, 47). Body length 3.05-3.58 mm (3.29+0.17 mm in measurements of 
7 gum-chloral mounted specimens). Wing length 1.83-2.08 mm (1.99+0.06 mm in 
measurements of 8 dry-preserved specimens). Body coloration: antennal flagellum brown, 
eyes dark brown, scutum yellow, scutal stripes inconspicuous and slightly reddish yellow, 
scutellum yellow, postnotum brownish yellow, abdominal tergites greenish yellow 
(brownish yellow in some specimens), halteres pale yellow, legs largely yellow, front tarsi 
brown. 

Antennal flagellum 13 segmented, AR 1.63-1.85 (1.7440.08 in 6). Palpi 5 segmented 
(34, 55, 101, 104, 198 microns). Eyes with a long dorsomedial projection, ER 0.21-0.34 
(0.264 in average of 5). Frontal tubercles absent. Supraorbital setae 8 on each side. 
CIvpeal hairs 15. Scutum with 12-14 dorsomedian setae distributed along the anterior half 
of the midline, 14-16 dorsolateral setae on each side, and 5-6 prealar setae on each side 
(Fig. 46-D). Wing membrane uniformly semitransparent, without clouds and colored 
spots. Squama fringed with some 12 hairs, Wing venation as in Fig. 46-A and Table l-18. 
R 243 close to R 1 and running almost parallel to it. fCu far beyond r-m. Relative length 
of leg segments as in Table 2-18. LR of front leg 1.68-1.85 (1.76t0.07 in measurements 
of 6), Front tibia has a terminal scale with narrow and sharply pointed apex (Fig. 47-A). 
Front tarsi without beards, but tibiae and tarsi I to III of middle and hind legs with long 
hairs. Pulvilli well developed. 

Eighth abdominal tergite roughly triangular and basally constricted in the middle 
(Fig. 47-C). Anal point wider at base than near the apex, with rather truncate end (Fig. 
47-D). Anterior margin of anal tergite rounded, without lobes such as seen in the 
Tripodura group. Dorsal appendage composed of a bare, horn-like inner process, and a 
setigerous pad extending beyond the inner process as a posterior lobe; the latter bears 2 
or 3 terminal setae and two basal setae (Figs. 47-G, H). Ventral appendage has a straight 
inner margin and concave lateral margin, bears 14-16 stout and recurved setae on the 
distal expanded portion and one long terminal seta 65 microns long and about half as 
long as the ventral appendage; (Fig. 47-F). Gonocoxite with about 10 long hairs in two 
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rows along the inner margin, and a terminal and 3 subterminal hairs (Fig. 47-E). 

Female. (Plate 46). Bodv length 2.24-2.71 mm (2.40 mm in average of 5 gum-chloral 
mounted specimens). Wing length 1.79-2.21 mm (1.95+0.14 mm in measurements of 11 
dry preserved specimens). Body coloration as in the male, i.e., ground color of scutum, 
scutellum and leg segments mostly yellow, scutal stripes reddish yellow, halteres yellow 
except for the tip which is brown, postnotum and abdominal tergites brown. Antennae 5 
segmented (pedicelum and 4 flagellar segments, the apical tubular portion and the basal 
globular portion of the last segment not divided; 94, 128, 84, 96, 212 microns; Fig. 
46-B), last segment with 3 long subterminal hairs (174, 160, 188 microns; omitted from 
the figure). Palpi 5 segmented (67, 51, 108, 121, 236 microns; Fig. 46-C). Frontal 
tubercles absent. Eyes with a long dorsomedial projection, the distance being 58 microns 
and 0.18 times the height of eye. Distribution of dorsal hairs on scutum as in Fig, 46-E; 
scutum with about 12 dorsomedian setae, 25 dorsolateral setae on each side, and 6 supra- 
айат setae on each side. Wing venation as in Fig. 46-A and Table 1-18. Wing membrane 
unmarked. Relative length of leg segments as in Table 2-18; fLR 1.68-1.82 (1.76 in 
average of 5), Front tibia has a terminal scale with pointed apex (Fig. 46-F). Pulvilli 
highly developed, Cercus and spermathecae as in Figs. 46-G, H. 

Pupa. (Plate 48). Length of abdomen 3.13-3.70 mm (3.34 mm in average of 5 pupal 
exuviae mounted in gum-chloral). Thoracic respiratorv organs divided into 6 tube-like 
branches (Fig. 48-A). Distribution of spines, spinules and laterat hairs on abdominal 
tergites as in’ Figs. 48-B, C. Abdominal segment I without spines and spinules. Tergite II 
with a proximal transverse band of large spines (largest one 22 microns long; II-a), a 
second transverse band of small spines and spinules (the largest spine 8 microns long; 
H-b), a third transverse band of small spines (Il-c), and a uniserial transverse band of 
about 50 large recurved spines on the intersegmental membrane (II-d; Fig. 48-C). Tergites 
Il and IV similar to II. Tergites V and VI each with the spine bands a, b, and c, but d is 
absent. Tergites VII and VIII with a pair of proximal spinulous areas. Sternite IV has a 
pair of whirl-like spinose areas on the caudolateral corners (Fig. IV-v). The number of 
lateral hairs is 3 pairs in segment II to VI, and 4 in VII and VIIL; those on segments II to 
IV are short and narrow, but those on the more caudal segments are long and filamentous 
(Table 3-18). Caudolateral scales on segment VIII with a sharply pointed spine, and 2 or 3 
accessory spines (Fig. 48-D). Anal lobes are fringed with 29-41 (34.3 in average of 5 pairs) 
filamentous hairs. 

Larva. (Plate 49). Body length 4.53-5.21 mm (4.87 mm in average of 5 gum-chloral 
mounted mature larvae). Color in life pink. Eve spots fused. Antenna (Fig. 49-E) 
mounted on semiglobular tubercle, 5 segmented (65, 19, 9, 10, 5 microns), segment I 
about 1.5 times as long as the combined length of segments II to V, and segment II 
shorter than the last three combined. Antennal blade 50 microns long and 1.15 times as 
long as combined length of antennal segments II to V. Lauterborn's organ vestigial, Labial 
plate (Fig. 49-A) with 14 teeth, the median pair highest and widest; the second pair much 
lower and narrower than the first pair; the third pair higher and wider than the second, 
and almost as wide as the first pair; all teeth with rather sharply pointed apex. Paralabial 
plates (Fig. 49-A) fan-shaped and striated, 86 microns wide and 41 microns long. 
Mandible with 5 cutting teeth (Fig. 49-B). Labrum, premandibles, epipharynx, and 
maxilla as in Figs. 49-C, D. Claws on anterior pseudopods as in Fig. 49-F, and those on 
posterior pseudopods as in Fig. 49-H. Base of preanal hair tuft semiglobular, and bears 6 
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long hairs and two shorter and thinner. hairs (Fig. 49-G). Anal segments without blood 
gills and lateral processes; dorsal pair of anal gills long and constricted in the middle, the 
ventral pair shorter (Fig. 49-I). 

Discussion. When this species was first described by Sasa (1979) with specimens 
collected at Ureshino, it was designated as a member of the genus Microtendipes of the 
Polypedilum group in wider sense, simply because the wing vein R 2+3 is running very 
close to R 1, and wing is unmarked. However, I now consider that this species as well as 
Microtendipes tsukubaensis Sasa, 1979 should better be treated as a member of genus 
Polypedilum in a strict sense, and to restrict the concept of the genus Microtendipes to 
the species with morphological characteristics such as discussed with Microtendipes 
britteni (Edwards) in the present paper. Among the known species of this genus, the 
present species is most closely related to Polypedilum convictum (Waker) and P. 
cultellatum Walker in the structure of male hypopygium, especially that of dorsal 
appendage, which is composed of a bare and horn-like apical process and a buckel-like, 
setigerous posterior lobe. The number of long hairs on the posterior lobe isl in P. 
convictum, 4 or 5 in P. cultellatum according to Pinder (1978), while those are 2 or 3 in 
the present species. The shape of ventral appendage and the mode of distribution of 
long setae on anal tergite is also different between the Japanese and the European 
species. The structure of larva and pupa also fits to the convictum group of Lenz (1942, 
1962), but pupa of convictum has the thoracic respiratory organs branched into 4 (6 in 
the present species), and Lauterborn's organ is apparently larger than in the present 
species. 


(19) Chironomus kiiensis Tokunaga, 1936 


This was described as a new species by Tokunaga (1936, p. 76) by male and female 
collected at Seto (Wakayama). Hashimoto (19772) reported that this species was very 
common in Japan, west of Kanto. Hashimoto (1977b) gave a brief account of the 
structure of larva. This species was commonly found at surveys made by the author in 
Kanto, Shikoku and Kyushu, and detailed description of adult male, adult female, pupa 
and larva was made by Sasa (1978). At this survey, a total of 15 males and 12 females 
were recovered from samples collected at Station No. 6, where the water was most 
polluted, but not from the upper parts of the river. 


(20) Chironomus yoshimatsui Martin et Sublette, 1972 


This species has been found by a number of workers to be commonly breeding in 
sewage ditches in many cities and towns in Honshu and Kyushu. Since Esaki (1932) 
designated the scientific name of Chironomus dorsalis Meigen to this species, this name 
has been commonly used by previous Japanese workers. Martin £ Sublette (1972) 
examined materials collected at Yamaguchi and Shizuoka, Honshu, recognized them as a 
new species, and gave detailed description of adults, pupa and larva. Morphological 
characteristics of the three stages were also given in the previous paper by Sasa (1978). In 
the present survey, a total of 55 males and 55 females were recovered from samples 
collected at Station 6, but not from other sites where the water was less polluted. 
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SUMMARV 


A survev of chironomid midges (Diptera, Chironomidae) breeding in the Minami- 
asakawa River, a tributarv of the Tama River running through Tokvo Prefecture, was 
conducted as part of the special research project on “Eutrophication of Land Water” 
being carried out by members of the National Institute for Environmental Studies. 
Bottom samples (sand, stone, algae, etc.) were collected on 17 August 1979 from the 
riverbed of 6 sampling stations selected at intervals of about 2 km. Station No. 1, the 
uppermost, was representative of an unpolluted mountain stream on the slope of Mount 
Takao, while Station No. 6 was situated in downtown of Hachioji City, where the river 
water was largely composed of untreated sewage water discharged from houses and small 
industrial plants. The degree of pollution as indicated by various water guality indices was 
found to increase gradually according to the number of station from No. 1 to No. 6. The 
chironomid larvae contained in the bottom samples were reared in the laboratory by 
keeping in plastic containers to recover adult midges and pupal or larval exuviae. Identifi- 
cation was made by adult males as a rule. 

As the result, a total of 20 species belonging to the subfamily Chironominae were 
identified and are described in the present paper, among which 4 species (Tanytarsus 
oyamai, Polypedilum ureshinoense, Chironomus kiiensis, Chironomus yoshimatsui) were 
the same as those collected elsewhere and described in the previous papers by Sasa (1978, 
1979), two (Rheotanytarsus kyotoensis and Polypedilum unifascium) have already been 
described as adults by Tokunaga (1936, 1938), one (Microtendipes britteni) was 
tentatively identified as the same as the European population, while the remaining 13 
species are newly reported. It is extremely interesting that the chironomids found in the 
river in Japan largely represented species indigenous to Japan. Furthermore, it was noted 
that the distribution of each chironomid species among the sampling stations correlated 
highly with the degree of eutrophication of the river water, thus suggesting that 
chironomids would be useful and sensitive indicators of the degree of pollution of rivers 
with sewage discharge. 
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ANNEX 


Kev to Genera and Species of Chironominae of the Minamiasakawa River 


A. Kev for adult males 


Wing membrane without macrotrichia, Squama fringed with long hairs. Cross vein 
С Oblique a A СЕК aS 1, CHIRONOMINI 
Wing membrane with macrotrichiae, Squama bare. Cross vein r-m running parallel 
to the wingaxis ...... Vinc no Reais tae 2........... TE, TANITARSINI 


I. CHIRONOMINI 


Both combs of middle and hind tibiae with a spur. Ventral appendage without a 
long terminal hair. Dorsal appendage highly chitinized and bare except for the 
basal portion... iere aeo aj Aaa ee Chironomus 2 

One comb of middle and hind tibiae with a spur, the other without spur (Fig. 
41-F). Ventral appendage with a long terminal hair (exception: Microtendipes; 
(Fig. 42-H). Dorsal appendage with one or more long hairs arising from distal 
half (exception: P. asakawaense) ............................. 3 

Wing with clouds. Dorsal appendage with a large, setigerous base and a horn-like 
slender.distal process о: а see ia Alo lakuks `. . Ch. kiiensis 

Wing without clouds. Dorsal appendage with a low base, and a sickel-like, distallv 
expanded apical ргосе$$......................... Ch. yoshimatsui 

Abdominal tergite VIII roughly rectangular (Fig. 34-E). Dorsomedian setae of 
scutum absent (Fig. 34-C). Ventral appendage of male hypopygium without a 
long terminal hair (Fig. 34-H) ................. Microtendipes britteni 

Abdominal tergite VIII basally narrowed and roughly triangular (Fig. 37-A). 
Dorsomedian setae of scutum present. Ventral appendage with a long apical 
hair (Fig. ТЕ) сә кезу Re ka RR ER RUP Polypedilum 4 

Dorsal appendage pad-like, covered with numerous microtrichiae and with a long 
hair (Fig. 39-E). Anal tergite with a pair of tubercles on the posterior margin 
flanking anal point (subgenus Tripodura Fig. 39-C). Wing with two dark bands 
(Fig SBA) NT P. unifascium 

Dorsal appendage hook-like, distal half highly chitinized and devoid of micro- 
trichiae. Anal tergite without tubercles, (subgenus Polypedilum). Wing without 
dark bánds it ыр» кы NAN once bile ie ea Whore eve Ga 5 

Dorsal appendage with a hump-like posterior lobe carrying many microtrichiae 
and 2 or 3 long hairs, and a horn-like chitinized and bare apical process (Figs. 


4T:G, НУ ры en dhe ad aka P. ureshinoense 
Dorsal appendage without posterior lobe, composed of a bare, simple horn-like 
process (Fig; 45) у avi RA AE kola wk qawas ae a en 6 


Dorsal appendage rectangularly curved inwards, and without a long hair (Fig. 
42-G). Thorax mostly dark brown, legs yellow, antennal shaft and abdomen 
black. Wing unmarked. Antennal flagellum 12 segmented. AR 1.9. ВЕ 1.0... 

A Pr P. asakawaense 

Dorsal appendage with rounded inner margin and with a long hair. Antennal 
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flagellum 13 segmented. AR 1.6 or less. fBR larger than 3.0 ........... 7 
Scutal stripes, postnotum and abdomen black, legs vellow. Wing with faint clouds 


(Fig. 44-A). Wing length 2.3 mm. AR 16 ,........... P. tamagoryoense 

Body almost uniformly pale yellow. Wing unmarked (Fig. 36-A). Wing length 1.6 

mm. АЕО ¿2 tia E EE P. takaoense 
II. TANYTARSINI 


Terminal comb scales of middle and hind tibiae contiguous and without spurs 
(Figs. 1-G, H). Appendage 1 with several dorsal setae and one long medially 
directed seta (Figs. 2-F, G). Appendage 2-a with spoon-shaped subterminal 


setae (Fig. 2D): ео eee cd asia’ et mala mn Micropsectra 
Terminal comb scales of middle and hind tibiae separated, and both or one hasa 
long spur (Figs. 4-С, 20-Е,С,Н)............................. 2 
Anal point without clusters of spines (Fig. 5-С) ..................... 3 
Anal point with clusters of spines ................. Tanytarsus (in part) 8 


Anal point without lateral ridges, and with numerous microtrichiae on the dorsal 
surface (Fig. 27-C). Appendage l-a long and knife-like (Fig. 27-G) ......... 


mie ай A e ATA EM heaves Tanytarsus tamanonus 
Anal point with lateral ridges but bare. Appendage l-a absent excepting 
kyotoensis oS a ку dus ma L-a Casu ЫЕ vA RM Rheotanvtarsus 4 
Appendage 2-a with extremelv long subterminal hairs, reaching near apex of 
gonocoxite (Fig. S-E) ......................... Rh. tamasecundus 
Appendage 2-а with shorter hairs............................... 5 
Lateral ridges of anal point united at the base of anal point forming a circle (Figs. 
BO ИРАК rax eru lu ea sas Rh. tamaquintus 
Lateral ridges of anal point are open at the base of anal point ............ 6 


Appendage 2-а distally bilobate, like a boxing glove (Figs. 17-F,G) .......... 


Appendage 2-а not distally bilobate ............................. 7 
Appendage 2-a not twisted and with a large, wide distal lamella (Figs. 11-C,D) .. 
RAMA EA AA cab M e E RES Rh. tamaguartus 
Appendage 2-а twisted and s-shaped, distal lamellae narrow (Figs. 8-G,H)...... 
Mal A ANN RE Rh. tamatertius 
One of the terminal comb scales of middle and hind tibiae without spur (Figs. 20- 
Е, G, H). Appendage 1-а absent (Fig. 21-0) ............ T. tamaseptimus 
Both comb scales with a long spur. Appendage 1-а present ............ 9 
Appendage 2-a absent (Fig. 24- D). Appendage 1-a large and twisted (Figs. 24. F, 
r. MA A e arte T. tamaoctavus 
Appendage 2-2 present. .................................... 10 
Appendage 1 egg-shaped (Figs. 31-G, H). Anal point triangular (Fig. 31. E) ek 
Аалы a W aY qa n T. tamaundecimus 
Appendage 1 distally narrowed like a beak. Anal point parallel-sided ...... 11 
Anal point with 10 spine clusters (Fig. 29-D). Appendage 1-a composed of a long 
spatulated dorsal process and a hook-like ventral process (Figs. 31-G,H)..... 
Z s DA NA asn WR Sire neh ее VIA a os lee T. tamadecimus 
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Anal point with 4-5 spine clusters. Appendage l-a simple, short and not extending 
beyond margin of аррепарё 1 ........................ Т. ovamai 


В. Кеу for pupae 


Thoracic respiratory organs divided into at least 4 branches .. I. CHIRONOMINI | 
Thoracic respiratory organs not branched, a simple tube .... П. TANYTARSINI 


1. CHIRONOMINI 


Thoracic respiratory organs divided into numerous fine filaments. Anal fin fringed 
with more than 60 filamentous hairs. ................... Chironomus 

Thoracic respiratory organs divided into 6-8 tubes. Anal fin fringed with less than 
45 filamentous hairs ..................................... 2 

Abdominal segments V to УШ with 3, 4, 4 and 5 pairs of long, filamentous lateral 
hairs. Thoracic respiratory organs divided into 7 or 8 tubes (Figs. 35-A, B) . 


ааа S а ar a arja Microtendipes britteni 
Abdominal segments V to VIII with 3, 3, 4 and 4 pairs of long, filamentous lateral 
hair: ss ree eee Sisa a Т Pn ata Polypedilum 3 


Anal fins with a pair of long, simple hairs on the dorsal side near bases of marginal 
filaments. Sternite III with a reversed U-shaped band of numerous long (22-28 
microns) spines (Fig. 40, III-v). Thoracic respiratory organ with 8 branches 


(Ғір.40-А) nn Susa aa аман ы ja AE P. unifascium 
Anal fins without hairs on the dorsal side. Sternite III without a band of long 
spines. Thoracic respiratory organs with 6 branches................. 4 


Caudolateral scales of abdominal segment VIII with 1-3 conspicuous accessory 
spines (Fig. 48-G). Distribution of spines on abdominal segments as in Fig. 


48-Bz bai coo кебж aa а RM EDEN S ES P. ureshinoense: 
Caudolateral scales of abdominal segment VIII a simple spine, without accessory 
spines:(Fig-43:D) ana ae en 5 
Anal fin fringed with 38-41 filamentous hairs on'each side. Spinose areas on 
tergites II-VI large and contiguous (Fig.43-B) ........... P. asakawaense 
Anal fin fringed with 18-19 filamentous hairs on each side. Spinose areas on 
tergites II-VI separated into the oral and the caudal groups ..... P. takaoense 


II. TANVTARSINI 


Thoracic respiratory organs with numerous long, needle-like hairs (Fig. 3-A). 
Abdominal tergite III with a pair of crescent-shaped spinose areas in the caudal 
half, bearing long spines (Fig. 3-В) ..................... Micropsectra 

Thoracic respiratory organs bare, or with minute spines ................ 2 

Caudolateral scales of segment VIII with a simple terminal spine. Abdominal 
tergites II to IV or II to V with a pair of well defined, pigmented spine patches 
in the oral one third. Anal segment with a pair of simple hairs on the dorsal 
de... e en ra t oem. p rre m A Rheotanytarsus 3 

Caudolateral scales of segment VIII with several terminal spines, or if terminal 
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spine is simple, abdominal tergites without well-defined, pigmented spine 
Patches sa yaa ne ee A Tanytarsus 7 
Tergite V without well-defined spine patches, Tergite II with a pair of spinose 
areas in the caudal half too, which consists of 4 or 5 large and blunt spines. 
Segment VIII with 5 pairs of filamentous lateral hairs (Fig. 6-B) .......... 
ON o Ze ЕР Rh, tamasecundus 
Tergite V with a pair of well-defined spine patches, Tergite II without such spine 
groups in the caudal half. Segment VIII with 4 pairs of filamentous lateral 


NÄIS КТ AS AA RER КОКОСУ Erde kade 4 
Tergites Ш and IV without spinulous areas (Fig. 9-B) ..... +. « «Rh. tamatertius 
Tergites Ili and IV with spinulous areas continuous to the pigmented spine 

PACS! O RR HE VAY MP tere de 5 


Spinulous areas on tergites III and IV are on the lateral sides of the spine patches. 
Abdominal sheath of pupal exuviae darker than all other Rheotanytarsus 
species described here (Fig. 15-8) .................. Rh. tamaquintus 

Spinulous areas on tergites III and IV are on the caudal side of the spine patches . 


Tergite VI with pigmented spine patches. Tergite VII without spinulous areas (Fig. 


VB) assa у ГЕ Rh. tamaquartus 
Tergite VI with a few spines but not on well defined patches. Tergite VII with 
large proximal spinulous areas (Fig. 1B) ............ ^. . Rh. kyotoensis 


Caudolateral scales of segment VIII with a single terminal spine. Spines on tergites 
H to VI all narrow and needle-like, with a small subterminal hook (Fig. 22-B) . 
mcr T. tamaseptimus 
Caudolateral scales of segment VIII with several terminal spines. Spines on tergites 
II to VI either much longer, or shorter and stouter ................- 8 
Tergite III and IV with a pair of longitudinal rows of very long spines (Fig. 22-B) . 
PE el ere НЫ T. tamaundecimus 
Tergites II to VI with a pair of pigmented patches of short spines (Fig. 25-B) . . . 
t A use ode d s bd A T. tamaoctavus 
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Lb 


Table 1. 
Standard measurements of wing venation 


Species Wing Percentage to wing length 
Code length 

No. Species name Fig. Sex (mm) ww sc RI R243 R4+5 Cs М Cul Cu2 An rm Си 

1. Micropsectra 1C M 1.67 26 57 76 - 96 96 99 89 66 43 47 47 
tamaprima 1-D F 1.74 30 55 74 - 97 97 99 85 63 44 45 45 

2. Rheotanytarsus 4-A M 1.10 28 53 70 - 94 94 100 88 69 47 41 53 
tamasecundus 4-A F 1.24 32 50 67 - 93 93 100 88 68 47 36 49 

3. Rheotanytarsus 76 M 1.21 27 54 71 - 93 93 :99 93 67 46 39 49 
tamatertius 

4. Rheotanytarus 10-A M 1.40 28 50 70 - 93 93 99 88 68 48 40 50 
tamaguartus 10-A F 1.48 30 51 67 - 92 92 99 88 67 49 40 51 

5. Rheotanytarsus 13-А M 1.16 28 55 73 - 94 94 98 89 72 48 41 55 
tamaquintus 13-A F 1,33 32 49 66 - 96 96 99 85 67 42 41 50 

6. Rheotanytarsus 16-А M 1.43 26 54 74 - 96 96 99 87 69 46 38 49 
kyotoensis 16-A F 1.53 28 54 74 - 95 95 98 86 69 46 36 49 

7. Tanytarsus 20-D M 092 29 55 71 78 90 90 99 88 69 49 45 59 
tamaseptimus Е i 

8. Tanytarsus 23-A M 128 28 59 71 75 93 93 99 90 69 49 46 54 
tamaoctavus 23-A F 1:25 30 56 67 78 95 95 98 88 67 47 41 50 

9. Tanytarsus 26-B M 100 30 57 67 - 91 91 99 89 70 44 46 57 
tamanonus é 

10. Tanytarsus 28-A M 2.48 25 64 75 82 96 96 99 92 72 53 46 53 


tamadecimus 


m-Cu 


8t 


Table 1. (continued) 


Species Wing Percentage to wing length 
Code length 

No. Species name Fig. Sex (mm) ww sc R1 R2+3 R4+5 Cs M Cul Cu2 An rm {Си m-Cu 

11. Tanytarsus 30-A M 1.44 26 58 75 86 94 94 99 84 68 46 43 49 = 
tamaundecimus 30-A F 1.46 29 57 74 86 94 94 99 87 68 47 43 49 - 

13. Microtendipes 33-A M 2.69 24 59 81 86 99 9 98 89 69 60 50 54 - 
britteni 33-A F 2.69 29 57 3i 84 99 99 98 89 67 59 49 53 - 

14. Polypedilum 36-A M 1.63 27 57 79 83 99 99 97 90 69 54 47 54 - 
takaoense 36-A F 1.97 28 59 76 82 99 99 97 87 68 54 46 54 - 

15. Polypedilum 38-A M 2.00 25 63 80 84 99 99 97 89 68 55 51 57 - 
unifascium 38-A F 1.87 30 64 79 81 99 9 97 87 67 54 49 56 - 

16. Polvpedilum 4l-A M 2.12 26 60 80 82 99 99 97 87 69 57 49 54 - 
asakawaense 41-A F 2.20 27 61 79 81 99 9 98 87 69 58 46 52 - 

17. Polypedilum 44-A M 2.01 25 64 81 87 99 99 97 88 72 55 55 58 - 
tamagoryoense 44-А F 2.16 29 64 78 83 99 9 97 88 67 58 47 53 - 

18. Polvpedilum 46-A M 2.00 25 63 80 84 99 99 97 89 68 55 Si 57 = 
ureshinoense 46-A F 2.40 30 64 79 81 99 9 97 87 67 54 49 56 - 


Comparison of relative length of leg segments and hairs on tarsus 1 


Table 2. 


Species Leg Length in unit of 0.01 mm Ratio 
Code Species name Sex No. fe ti М1 t2 t3 t4 15 LR BR 
1 Micropsectra M I 94 55 116 54 41 31 16 2.11 3.7 
tamaprima II 81 69 41 23 17 12 10 059 54 

JI 100 86 63 38 29 16 10 0.74 7.6 

FI 93 56 123 60 42 32 16 2.19 3.1 

H 87 68 40 23 17 11 8 0.59 4.1 

Ш 97 84 60 35 28 16 10 072 42 

2 Rheotanytarsus M I 50 28 61 32 24 19 10 2.17 32 
tamasecundus H 51 37 20 12 9 6 5 055 46 

m 54 43 32 19 17 11 7 075 3.0 

F I 58 32 68 34 26 19 11 2.12 2.0 

II 60 43 24 12 9 7 6 057 30 

Ш 65 50 34 19 17 11 7 069 44 

3 Rheotanytarsus M I 55 35 66 31 25 21 11 213 21 
tamatertius 1 56 42 26 13 11 7 6 O61 57 

Ш 62 51 36 20 18 12 6 070 48 

4 Rheotanytarsus MI 68 37 81 41 31 25 11 218 3.9 
tamaguartus II 67 50 30 15 11 8 5 0.60 7.0 

m 70 60 42 24 20 13 8 070 59 

F I 75 37 91 47 34 28 12 247 16 

H 67 52 32 15 11 8 7 0.62 3.6 

Ш 74 61 41 25 19 13 8 067 34 

5 Rheotanytarsus M I 36 27 56 29 22 18 9 2.04 2.0 
tamaquintus H 4 34 19 9 8 6 4 057 3.6 

Ш 54 41 29 17 15 14 7 071 21 

F I 55 30 60 34 24 19 10 2.00 2.0 

II 54 41 2310 8 6 5 057 31 

III 58 46 31 17 14 11 8 067 49 

6 Rheotanytarsus MI 77 41 87 47 36 28 12 2.12 26 
kyotoensis H 74 56 35 19 14 10 7 0.63 5.8 

Ш 78 69 47 29 25 17 9 068 24 

F I 76 43 87 47 35 27 12 202 19 

H 73 58 32 17 13 8 7 055 46 

Ш 78 70 45 27 22 14 9 0.64 16 

7 Tanytarsus > M I 38 22 40 22 18 13 7 18 38 
tamaseptimus II 42 31 20 9 7 5 4 063 63 

m 44 3 23 17 12 9 5 070 42 
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Species 
Code 


Species name 


Sex 


Table 2. (continued) 


Length in unit of 0.01 mm 


t2 t3 t4 t5 


Leg 
No. 


fe 


ti 


tl 


8 


Tany tarsus 
tamaoctavus 


Tany tarsus 
tamanonus 


36 28 23 


1 


- 


340: ON оло 


Tanytarsus 
famadecimus 


1 


Tanytarsus 
tamaundecimus 


13 


Microtendipes 
britteni 


Polvpedilum 
takaoense 


15 


Polvpedilum 
unifascium 


16 


Polvpedilum 
asakawaense 
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Table 2. (continued) 


Species Leg Length in unit of 0.01 mm Ratio 
Code Species name Sex No. fe ti tl t2 t3 t4 tS LR BR 
17 Polypedilum M I 87 73 114 71 57 47 22 1.56 3.5 

tamagoryoense 1 98 89 50 33 24 16 10 0.55 4.6 

HI 109 105 78 44 32 20 12 0.74 6.1 

18 Polypedilum M I 85 54 96 71 50 37 17 177 27 

ureshinoense u 85 76 42 28 18 14 7 055 5.0 

Ш 97 88 60 37 28 19 11 0.68 48 

F I 90 58 99 70 50 38 17 1.70 2.0 

u 91 79 43 27 20 13 9 054 31 

Ш 108 88 64 47 20 19 10 073 34 
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Table 3. 
Comparison of pupal chaetotaxv 


Species TRO H HI IV v VI УН УШ СІ. IX 

1. Micropsectra tamaprima 1 sss 855 EL LLL LLLL LLLL LLLLL 3 L +30L 

2. Rheotanytarsus tamasecundus 1 sss sss ssL LLL LLLL LLLL ши 1 s +25-28L 

3. Rheotanytarsus tamatertius 1 sss sss ssL LLL LLLL  LLLL LULL 1 s #14-17L 

4. Rheotanytarsus tamaguartus 1 sss sss sL LLL LLLL LLLL LLLL 1 s +17-21L 

5. Rheotanytarsus tamaquintus 1 KA sss ssL LLL LLLL LLLL LLLL 1 s +17-20L 

6. Rheotanytarsus kyotoensis 1 sss sss ssL LLL ші  LLLL ии 1 s +15 - 261, 

7. Tanytarsus tamaseptimus 1 sss sis sis- LLL LLLL LLLL LLL 1 9 #16L 

8. Tanytarsus tamaoctavus 1 sss Sss sss sss sLs sLLL LLLLL 5 LL+ 30 - 34L 
11. Tanytarsus tamaundecimus 1 sss 555 555 sss sss ssLL LLLLL 6 LL+ 38 - 42L 
13. Microtendipes britteni 6 sss 555 555 LLL LLLL пл LLLLL 34 30-42L 
15. Polypedilum unifascium 8 sss 555 sss LLL LLL LLLL  LLLL 14 8 *18-23L 
16. Polypedilum asakawaense 6 555 555 555 LLL LLL LLLL LLULL 1 38-41L 
18. Polypedilum ureshinoense 6 SSS sss sss LLL LLL LLLL  LLLL 2-3 29-41L 
19, Chironomus kiiensis n 555 sss sss LLLL  LLLL LLLL ши 1-2 63 - 90L 
20. Chironomus yoshimatsui n 555 SSS 555 ші LLLL ILLL ULL l-3 72 - 100L 
TRO : number of branches of thoracic respiratory organs; n=numerous. 
Ito IX  : number and character of lateral hairs on abdominal segments II to IX; s: short and simple hair; L: long filamentous hair. 
CL : number of terminal spines of caudolateral scales of segment VIII. 


EXPLANATION OF FIGURES 


(1) Micropsectra tamaprimus, sp. nov. 


Platel. Adult A. lateral aspect of thorax, male. B. do, female. С, wing, male. 
D. wing, female. E hind tarsus V, male. F. tip of front tibia, male. G. tip of middle tibia, 
male. H. tip of hind tibia, male. I. middle tarsus 1, female. J. cercus, female. K. sper- 
matheca. L. tip of front tibia, female. M. tip of middle tibia, female. N. tip of hind tibia, 
female. 


Plate 2. Male hypopygium. A. dorsal aspect. B. ventral aspect. C. anal point. 
D. appendages 2 and 2-a, dorsal. E. do, ventral. F. appendage 1, dorsal. G. do, ventral. 


Plate 3. Pupa. A. thoracic respiratory organ. B. abdominal tergites I - VII. C. spines 
and spinules on tergites (il-c, II-d, III-c, IV-a, V-a). D. caudolateral scale of segment VIII. 
E, segment VIII and IX, dorsal, right half. 


(2) Rheotanytarsus tamasecundus, sp. nov. 


Plate 4. Adult. A. wing. B. thorax, lateral. C. female palp. D. female antenna. 
E. male antenna (hairs removed). F. tip of front tibia, male. G. tip of hind tibia, male. 
H. spermatheca. I. female cercus. 


Plate 5. Male hypopygium. A. dorsal view. B. ventral view. C. anal point. 
D. appendage 1. E. appendages 2 and 2-a. 


Plate 6. Pupa. A. thoracic respiratory organ. B. abdominal tergites. C. spines and 
spinules on tergites (ILa, Il-c, II-d, III-a, IV-a). D. caudolateral scale of segment VIII. 
E. anal segment, fringe hairs removed. 


(3) Rheotanytarsus tamatertius, sp. nov. 
Plate 7. Male. A. antenna (hairs removed). B. head, frontal view. C. tip of front 
tibia. D. tip of middle tibia. E. tip of hind tibia. F. thorax, lateral. G. wing. 


Plate 8. Male hypopygium. . A. dorsal view. B. ventral view. C. gonostylus. 
D. appendage 1, dorsal. E. appendage 1, ventral. F. anal point. G. appendages 2 and 2-a, 
dorsal. H. appendage 2-a, ventral. 


Plate9. Pupa. A. thoracic respiratory organs. B. abdominal tergites. C. spines on 
tergites II - VI. D. caudolateral scales of segment VIII. E. anal segment. 


(4) Rheotanytarsus tamaquartus, sp. nov. 


Plate 10. Adult. A. wing. B. female, antenna. C. female palp. D. thorax, dorsal 
view, male. E. tip of front tibia, female. F. tip of hind tibia, female. G. spermathecae, 
H. cercus. 


Plate 11. Male hypopygium. A. dorsal view. B. anal point. C. appendages 2 and 2-a, 
dorsal view. D. do, ventral view. E. appendage 1. F. gonostvlus. G. tip of front tibia, male. 
H. tip of hind tibia, male. 
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Plate 12, Pupa. A. thoracic respiratorv organ. B. abdominal tergites. C. spines and 
spinules on tergites. D. tergite VIII and anal segment. 


(5) Rheotanytarsus tamaguintus, sp. nov. 


Plate 13, Adult, A. wing. B. female palp. C. female antenna. D. male antenna. 
E. spermathecae, F. female cercus. G. tip of front tibia, female. H. tip of middle tibia, 
female. L. tip of hind tibia, female. 

Plate 14. Male. A. hypopygium, dorsal view. B. anal point, lateral view. C. anal 
point, dorsal view. D. gonostylus. E. appendage 1, dorsal view. F. appendages 2 and 2-а, 
dorsal view. G. do, ventral view. H. tip of front tibia. L. tip of hind tibia. 

Plate 15. Pupa. A. thoracic respiratory organ. B. abdominal tergites. C. spine 
patches and spine groups on tergites. D. 8th and anal segments. 


(6) Rheotanytarsus kyotoensis (Tokunaga, 1938) 


Plate 16. Adult. A. wing. B. female antenna. C. female palp. D. thorax, dorsal view, 
female. E. do, male. F. head, frontal view, female. G. spermathecae, H. cercus. 1. tip of 
front tibia, female. J. tip of hind tibia, female. 

Plate 17, Male. A. tip of front tibia. B. tip of hind tibia. C. hypopygium, dorsal 
view. D. appendage 1, dorsal view. E. anal point. F. appendages 2 and 2-a, dorsal view. 
G. do, ventral view, 

Plate 18. Pupa. A. thoracic respiratory organ. B. abdominal tergites. C. spines and 
spinules on tergites and sternites (Il-a, il-c, Il-d, Ш-а, IV-a, IV-v, V-a, У-у, VI-b, VIIa). 
D. tip of caudolateral scales of segment VIII. E. anal segment, dorsal. ~ 

Plate 19. Larva. A. labial plate and paralabial plates. B. labrum, epipharvnx and 
premandible. C. antenna. D. mandible. E. claws of anterior pseudopod. F. claws of 
posterior pseudopods. G. base of anal hair tuft. H. anal segments. 


(7) Tanytarsus tamaseptimus, sp. nov. 


Plate 20. Male. A. antennal shaft. B. head, frontal view. C, frontal tubercles. 
D. wing. E. tip of front tibia. F. tip of middle tibia, lateral view. G. do, frontal view. 
H. tip of hind tibia. I. thorax, lateral view. 


Plate 21. Male hypopygium. A. dorsal view. B. ventral view. C. anal point. 
D. appendage 1. E. appendages 2 and 2-а, dorsal view. F. gonostylus. 


Plate 22. Pupa. A. thoracic respiratory organ. B. abdominal tergites. C. spines on 
tergites (II-b, Il-d, III-b, IV-b, V-b). D. abdominal segments УШ and IX, dorsal. 
(8) Tanytarsus tamaoctavus, sp. nov. 


Plate 23. Adult. A. wing. B. female antenna. C. female palp. D. thorax, dorsal view, 
male. E. tip of front tibia, female. F. tip of middle tibia, female. G. female cercus. 
H. spermathecae. 
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Plate 24. Male hypopygium. A. dorsal view. B. ventral view. C. anal point. 
D. appendage 2, dorsal. E. gonostylus. F. appendage 1, dorsal. G. do, ventral. 

Plate 25. Pupa. A. thoracic respiratorv organs. B. abdominal tergites. C. spines and 
spinules on tergites (II-a, Il-b, Il-c, Il-d, III-a, IV-a, V-a, VI-a). D. caudolateral scales of 
segment VIII. E. anal segment, dorsal. 


(9) Tanytarsus tamanonus, sp. nov. 


Plate 26. Male. A. antennal shaft. B. wing. C. head. D. tip of front tibia. E. tip of 
hind tibia. 

Piate 27. Male hypopygium. A. dorsal view. B. ventral view. C. anal point. D. gono- 
coxite, dorsal view. E. gonocoxite, ventral view. F. appendages 1 and l-a, dorsal view. 
G. do, ventral view. H. appendages 2 and 2-a, dorsal view. 


(10) Tanytarsus tamadecimus, sp. nov. 


Plate 28. Male. A. wing. B. head. C. frontal tubercles. D. tip of front tibia. E. tip of 
hind tibia. 

Piate 29. Male hypopygium. A. ventral view. B. dorsal view. C. gonostylus, dorsal 
view. D. anal point. E. appendage 2, dorsal. F. appendages 1 and l-a, dorsal view. G. do, 
ventral view. 


(11) Tanytarsus tamaundecimus, sp. nov. 


Plate 30, Adult. A. wing. B. thorax, lateral. C. frontal tubercles, male. D. do, female. 
E. tip of front tibia, female. F. front tarsus I, female. G. female palp. H. female antenna. 
1. spermathecae. J. cercus. 


Plate 31. Male. A. hypopygium, dorsal view. B. gonostylus, dorsal view. C. tip of 
front tibia. D. tip of hind tibia. E. anal point. F. appendages 2 and 2-a, dorsal view. 
G. appendages 1 and 1-a, ventral view. H. do, dorsal view. 


Plate 32. Pupa. A. thoracic respiratory organ. B. abdominal tergites. C. spine groups 
on tergites (Il-c, II-d, Ill-a, IV-a, V-a, Vl-a). D. caudolateral scales of segment VIII. 


(13) Microtendipes britteni (Edwards, 1929) 


Plate 33. Adult. A. wing. B. female palp. C. female antenna. D. thorax, dorsal view, 
female. E. tip of front tibia and base of tarsus 1, female. F. tip of hind tibia, female. 
G. female cercus. H. spermathecae. 

Plate 34. Male. A. tip of middle tibia. B. anal point. С. thorax, dorsal. D. tip of front 
tibia. E. abdominal tergites VIII, IX and hvpopvgium, dorsal. F. gonostvlus. G. dorsal 
appendage. 

Plate 35. Pupa. A. thoracic respiratory organs. B. abdominal segments, lateral view. 
C. spines and spinules on abdominal tergites (II-a, Il-b, П, Il-d, I-a, Ш-4, IV-d, VIl-c, 
VIII-b). D. tip of caudolateral scales of segment VIII. 
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(14) Polypedilum takaoense, sp. nov. 


Plate 36. Adult. A. wing. В. female antenna. C. tip of front tibia, male. D. tip of 
middle tibia, male. E. tip of front tibia, female. F. tip of hind tibia, female. G. sper- 
matheca, H. female cercus. 


Plate 37, Male, A. abdominal segments VIII, IX and hypopygium, dorsal view. 
B. anal point. C. appendage 1 (dorsal appendage). D. appendage 2 (ventral appendage). 
E. hypopygium, ventral view, 


(15) Polypedilum unifascium (Tokunaga, 1938). 


Plate 38. Adult. A. wing. B. female palp. C. female antenna, D. lateral aspect of 
thorax, female. E. tip of front tibia, female. F. tip of middle tibia, female. G. sper- 
matheca. H. cercus. 


Plate 39. Male. A. tergites VIII, IX and hypopygium, dorsal. B. hypopygium, 
ventral. C. anal point. D. ventral appendage. E. dorsal appendage. F. tip of front tibia, 
dorsal view. G. do, lateral view. H. tip of middle tibia. 


Plate 40. Pupa. A. thoracic respiratory organs. B. abdominal segments, lateral view. 
C. spines and spinules on abdominal segments (I-v: spinules on sternite I. Il-a: oral spinose 
area on tergite II. Il-b: central spinose area, tergite II, oral part. II-c: central spinose area, 
tergite II, caudal part. Il-d: caudal row of recurved spines. Ш-а: oral spinose area, tergite 
Ш. Ш-4: caudal row of recurved spines, tergite III. III-v: spinose area of sternite III. 
IV-c: central spinose area, caudal part, tergite IV. IV-v: central spinose area, sternite IV. 
IV-w: whirl-like spinose area in caudolateral corner of sternite IV. VI-a: oral spinose area 
on tergite VI. УШ-а: oral spinulous area on tergite VIII). D. caudolateral scales of 
segment VIII. 


(16) Polypedilum asakawaense, sp. nov. 


Plate 41. Adult. A. wing. B. female palp. C. female antenna. D. head, male, frontal 
view. E. tip of front tibia, female. F. tip of middle tibia, female. G. spermatheca. 
H. female cercus. 

Plate 42. Adult. A. 8th tergite, male, dorsal. B. male hypopygium, dorsal. C. tip of 
front tibia, male. D. tip of middle tibia, male. E. gonostylus, ventral view. F. anal point. 
G. dorsal appendage. H. ventral appendage. I. middle tarsus V, female. 

Plate 43, Pupa. A. thoracic respiratory organs. B. abdominal segments, lateral view. 
С. spines and spinules on abdominal segments (I-a, Il-b, Il-c, Il-d, la, Ш-Ь, IIl-d, IV-w, 
VII-a, VII-v, VIII-v). D. caudolateral scales of segment VIII. 


(17) Polvpedilum tamagoryoense, sp. nov. 


Plate 44. Adult. A. wing. B. lateral aspect of thorax, male. C. do, female. D. tip of 
front tibia, male. E. do, female. F. tip of middle tibia, female. G. spermathecae. H. female 
cercus. 


Plate 45. Male hypopygium. A. abdominal tergites VIII, IX and hypopygium, dorsal 
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view. B. anal point. C. dorsal appendage. D. ventral appendage. E. gonostylus. 


(18) Polvpedilum ureshinoense (Sasa, 1979) 


Plate 46. Adult. A. wing. B. female antenna. C. female palp. D. dorsal view of thorax, 
male. E. do, female. F. tip of front tibia, female. G. female cercus. H. spermathecae. 

Plate 47. Male. A. tip of front tibia. B. tip of middle tibia. C. abdominal tergites 
VIII, IX and hypopygium, dorsal view. D. anal point. E. gonostylus, ventral view. 
F. ventral appendage. G. dorsal appendage, dorsal view. H. do, ventral view. 

Plate 48. Pupa. A. thoracic respiratory organs. B. dorsal view of abdominal 
segments. C. spines and spinules on abdominal segments (11-а, Il-b, Il-c, IJ-d, I-a, Ill-b, 
III-c, III-d, IV-w, VII-a). D. caudolateral scales of segment VIII. 

Plate 49. Larva. A. labial plate and paralabial plates. B. mandible. C, maxilla. 
D. labrum, premandible and epipharvnx. E. antenna. F. claws on anterior pseudopod. 
G. base of anal hair tuft. H. claws on posterior pseudopod. I. anal segments. 
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Plate 2. Micropsectra tamaprimus, sp. nov. Male hypopygium. 
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Plate 3. Micropsectra tamaprimus, sp. nov. Pupa. 
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Plate 4, Rheotanytarsus tamasecundus, sp. nov. Adult. 
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Plate 5. Rheotanytarsus tamasecundus, sp. nov. Male hypopygium. 
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Plate 6. Rheotanvtarsus tamasecundus, sp. nov. Pupa. 


63 


Plate 7. Rheotanytarsus tamatertius, sp. nov. Male. 
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Plate 8. Rheotanytarsus tamatertius, sp. nov. Male hypopygium. 


65 


2» н 
DUTY 
у ар 21 4 
tif 


/ 2 
NAN Ñ | 
KAU b 


: 66 


Plate 10. Rheotanytarsus tamaquartus, sp. nov. Adult. 
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Plate 11. Rheotanytarsus tamaguartus, sp. nov. Male hvpopvgium. 
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Plate 12. Rheotanytarsus tamaquartus, sp. nov. Pupa. 
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Plate 13. Rheotanytarsus tamaquintus, sp. nov. Adult. 
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Plate 14. Rheotanytarsus tamaquintus, sp. nov. Male. 
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Plate. 15. Rheotanvtarsus tamaquintus, sp. nov. Pupa. 
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Plate 16. Rheotanvtarsus kvotoensis (Tokunaga, 1938) Adult. 
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Plate 17. Rheotanytarsus kyotoensis (Tokunaga, 1938) Male. 
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Plate 18. Rheotanytarsus kyotoensis (Tokunaga, 1938) Pupa. 
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Plate 19. Rheotanytarsus kvotoensis (Tokunaga, 1938) Larva. 
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Plate 20. Tanytarsus tamaseptimus, sp. nov. Male. 
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Plate 21. Tanytarsus tamaseptimus, sp. nov. Male hvpopvgium. 
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Plate 22. Tanytarsus tamaseptimus, sp. nov. Pupa. 
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Plate 23. Tanvtarsus tamaoctavus, sp. nov. Adult. 
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Plate 24. Tanytarsus tamaoctavus, sp. nov. Male hypopygium. 
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Plate 25. Tanvtarsus tamaoctavus, sp. nov. Pupa. 
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Plate 26. Tanytarsus tamanonus, sp. nov. Male. 
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Plate 28. Tanytarsus tamadecimus, sp. nov. Male. 
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Plate 29. Tanytarsus tamadecimus, sp. nov. Male hvpopvgium. 
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Plate 30. Tanytarsus tamaundecimus, sp. nov. Adult. 
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Plate 31. Tanytarsus tamaundecimus, sp. nov. Male. 
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Plate 32. Tanvtarsus tamaundecimus, sp. nov. Pupa. 
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Plate 33. Microtendipes britteni (Edwards, 1929) Adult. 
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Plate 34, Microtendipes britteni (Edwards, 1929) Male. 
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Plate 35. Microtendipes britteni (Edwards, 1929) Pupa. 
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Plate 36. Polvpedilum takaoense, sp. nov. Adult. 
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Plate 37. Polypedilum takaoense, sp. nov. Male. 
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Plate 38. Polvpedilum unifascium (Tokunaga, 1938) Adult. 
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Plate 39, Polvpedilum unifascium (Tokunaga, 1938) Male. 
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Plate 40. Polypedilum unifascium (Tokunaga, 1938) Pupa. 


97 


Plate 41. Polvpedilum asakawaense, sp. nov. Adult. 
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Plate 42. Polypedilum asakawaense, sp. nov. Adult. 
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Plate 43. Polvpedilum asakawaense, sp. nov. Pupa. 
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Plate 44. Polypedilum tamagoryoense, sp. nov. Adult. 
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Plate 45. Polypedilum tamagoryoense, sp. nov. Male hvpopvgium. 
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Plate 46. Polypedilum ureshinoense (Sasa 
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Plate 47. Polvpedilum ureshinoense (Sasa, 1979) Male. 
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Plate 48. Polypedilum ureshinoense (Sasa, 1979) Pupa. 
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Plate 49. Polypedilum ureshinoense (Sasa, 1979) Larva. 
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